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(54) Title: FAT REGULATED GENES, USES THEREOF, AND COMPOUNDS FOR MODULATING SAME 

(57) Abstract: The present invention relates to methods for identifying genes regulated by fat and their subsequent use in determin- 
ing compositions for use in the treatment of disease, by utilizing the identified genes and their proteins. The identified compositions 
regulate the expression of the fat regulated genes or modulate the activity of their protein products. The nucleotide and amino acid 
sequences for METP, a novel mitochondrial carrier protein and FI h i, a fat responsive transcription factor, are taught The nucleotide 
sequence for A1BG, a plasma glycoprotein is taught. The nucleotide and amino acid sequences for human GPAT and rat GLOL are 
taught. Control sequences for human METP, GLOL, FTF1, SCD, GPAT and A1BG are taught. Polyunsaturated fatty acid regulation 
functions are taught for SCD1, SCD2, SCD, G6PD, GPAT, FAS, COMT, Apo A- 1, INSIG1, FTF1, GLOL, A 1GB, Spot-14, delta-3, 
delta-2-enoyl-CoA isomerase, and METP. 
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Fat Regulated Genesises Thereof, and Compounds for Modulating Same 
FIELD OF THE INVENTION 

This invention relates to methods for the identification of (a) compositions that modulate the activities 
of proteins whose genes are fat regulated, (b) compositions that modulate the activity of fat regulated 
genes and (c) compositions that effectively regulate the expression of the fat regulated genes, and to 
5 compositions so identified. 

BACKGROUND OF THE INVENTION 

Deficiencies in polyunsaturated fatty acids (PUFAs) have been associated with a number of diseases 
such as eczema, cardiovascular disorders, inflammation, psychiatric disorders, cancer, cystic fibrosis, 
pre-menstrual syndrome and diabetes (Horrobin D.F., 1990, Pathophysiology and Roles in Clinical 
Medicine, Wiley-Liss, NY and Mazza G. and Domah B.D.(eds.), 2000, Herbs, Botanicals and Teas, 
10 Technomic Publishers, Lancaster, PA). Supplementing diet with PUFAs have been attempted as a 
treatment for a number of these conditions. The level of success for such applications has varied 
considerably. 

It has been observed that PUFAs can alleviate and correct some of the symptoms, of diabetic 
1 5 neuropathy (Dines et al., 1993, Diabetologia, 36: 1 132-1 138 and Cotter et al., 1995, Diabetic 
Neuropathy: New Concepts and Insights, Elsevier Science B.V., Amsterdam, pp. 1 15-120). 
Researchers have speculated that the production or modulation of the cyclooxygenase and 
lipoxygenase metabolites of the n-3 and n-6 fatty acid families is responsible for some of these 
beneficial effects. Cameron et al. (1993, Br. 7. Pharmacol, 109: 972-979) and Dines et al. (1996, 
20 Prostaglandins Leukotr. Essent. Fatty Acids, 55: 159-165) both hypothesized that by increasing the 
levels of vasodilator prostaglandins or by reducing vasoconstrictor and platelet aggregatory 
prostaglandins, symptoms of diabetic neuropathy may be alleviated. Only limited success in 
developing fatty acids as drugs has been achieved. In part this is due to the complex metabolism of 
orally administered fatty acids which do not behave like many of the xenobiotic drugs. 
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SUMMARY OF THE INVENTION 

The present invention teaches an isolated polynucleotide segment, comprising a polynucleotide 
sequence which is selected from the group consisting of: (a) a sequence comprising SEQ ID 
NO:l; (b) a sequence comprising SEQ ID NO:3; (c) a sequence comprising SEQ ID NO:6; (d) a 
sequence comprising SEQ EDNO:ll; (e) a sequence comprising SEQ ID NO: 13; (f) a sequence 
5 comprising SEQ ID NO:16; (g) a sequence comprising SEQ ID NO:18; (h) a sequence 

comprising SEQ ID NO: 24; (i) a sequence which is at least 80% homologous with a sequence of 
any of (a) to (h); (j) a sequence which is at least 90% homologous with a sequence of any of (a) to 
(h); (k) a sequence which is at least 95% homologous with a sequence of any of (a) to (h); (1) a 
sequence which is at least 98% homologous with a sequence of any of (a) to (h); (m) a sequence 

10 which is at least 99% homologous with a sequence of any of (a) to (h); (n) a sequence which 

hybridizes to any of (a) to (m) under stringent conditions; and, (o) a sequence with is a functional 
derivative of any of (a) to (m). The invention includes an isolated polynucleotide segment, 
comprising a polynucleotide sequence which retains substantially the same biological function or 
activity as the polynucleotide of the invention. In an embodiment, the isolated polynucleotide 

1 5 segment is cDNA. 

The invention teaches an isolated polypeptide segment comprising an isolated polypeptide 
selected from the group consisting of: (a) a sequence comprising SEQ ID NO:2; (b) a sequence 
comprising SEQ ID NO:4; (c) a sequence comprising SEQ ID NO:7; (d) a sequence comprising 

20 SEQ ID NO:12; (e) a sequence comprising SEQ ID NO:14; (f) a sequence comprising SEQ ID 
NO: 17; (g) a sequence comprising SEQ ID NO: 25; (h) a sequence which is at least 80% 
homologous with a sequence of any of (a) to (g); (i) a sequence which is at least 90% 
homologous with a sequence of any of (a) to (g); (j) a sequence which is at least 95% 
homologous with a sequence of any of (a) to (g); (k) a sequence which is at least 98% 

25 homologous with a sequence of any of (a) to (g); and, (1) a sequence which is at least 99% 
homologous with a sequence of any of (a) to (g). 

The invention includes a host cell comprising a polypeptide segment of the invention in a host cell 
which is heterologous to the segment. The invention also teaches a process for producing a 
30 polypeptide of a segment of the invention comprising the step of culturing the host cell of the 
invention under conditions sufficient for the production of the polypeptide. The invention 
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includes a polypeptide sequence which retains substantially the same biological function or 
activity as the polypeptide in a segment of the invention. 

The invention also teaches a method for identifying a compound which inhibits or promotes the 
5 activity of a polypeptide segment of the invention, comprising the steps of: (a) selecting a control 
animal having the segment and a test animal having the segment; (b) treating the test animal 
using a compound; (c) determining the relative quantity or relative activity of an expression 
product of the segment or of the segment, as between the control animal and the test animal. The 
animals may be mammals. The mammals may be rats. 

10 

In another embodiment, the invention teaches a method for identifying a compound which inhibits 
or promotes the activity of a polypeptide segment of the invention, comprising the steps of: (a) 
selecting a host cell of the invention; (b) cloning the host cell and separating the clones into a test 
group and a control group; (c) treating the test group using a compound; and (d) determining the 
1 5 relative quantity or relative activity of an expression product of the segment or of the segment, as 
between the test group and the control group. 

Li another embodiment, the invention includes a method for identifying a compound which 
inhibits or promotes the activity of a polypeptide segment of the invention, comprising the steps 
20 of: (a)selecting a test group having a host cell of the invention, a part thereof or an isolated 
polypeptide thereof and a control group; (b) treating the test group using a compound; and (c) 
determining the relative quantity or relative activity of a product of the segment or of the segment, 
as between the test group and the control group. 

25 Li another embodiment, the invention teaches an isolated polynucleotide segment, comprising a 
polynucleotide sequence which is selected from the group consisting of: (a) a sequence 
comprising SEQ ID NO:5; (b) a sequence comprising SEQ ID NO: 10; (c) a sequence comprising 
SEQ ID NO: 15; (d) a sequence comprising SEQ ID NO:20; (e) a sequence comprising SEQ ID 
NO:21; (f) a sequence comprising SEQ ID NO:26; (g) a sequence which is at least 80% 

30 homologous with a sequence of any of (a) to (f); (h) a sequence which is at least 90% homologous 
with a sequence of any of (a) to (f); (i) a sequence which is at least 95% homologous with a 
sequence of any of (a) to (f); Q) a sequence which is at least 98% homologous with a sequence of 
any of (a) to (f); (k) a sequence which is at least 99% homologous with a sequence of any of (a) 
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to (f); and; (1) a sequence which hybridizes to any of (a) to (k) under stringent conditions. The 
isolated polynucleotide segment may be genomic DNA. 

The invention also teaches a vector comprising a polynucleotide segment of the invention. The 
5 vector may be heterologous to the segment. The vector may contain or encode a tag. The 

invention teaches a host cell comprising a polynucleotide segment of the invention in a host cell 
which is heterologous to the segment 

In. other embodiments, the invention includes an isolated polynucleotide fragment selected from 
10 the group consisting of: (a) a sequence having at least 15 sequential bases of nucleotides of a 
segment of the invention; (b) a sequence having at least 30 sequential bases of nucleotides of a 
segment of the invention; and (c) a sequence having at least 50 sequential bases of nucleotides of 
a segment of the invention. 

1 5 The invention teaches a method for identifying a compound which inhibits or promotes the 
activity of a polynucleotide segment of the invention, comprising the steps of: (a) selecting a 
control animal having the segment and a test animal having the segment; (b) treating the test 
animal using a compound; and, (c) determining the relative quantity of an expression product of 
the segment, as between the control animal and the test animal. The animals may be mammals. 

20 The mammals may be rats. 

The invention teaches a method for identifying a compound which inhibits or promotes the 
activity of a polynucleotide segment of the invention, comprising the steps of: (a) selecting a host 
cell of the invention; (b) cloning the host cell and separating the clones into a test group and a 
25 control group; (c) treating the test group using a compound; and (d) determining the relative 

quantity of an expression product of the segment, as between the test group and the control group. 

The invention further teaches a method for identifying a compound which inhibits or promotes the 
activity of a polynucleotide segment of the invention, comprising the steps of: (a) selecting a test 
30 group having a host cell of the invention, a part thereof or an isolated polynucleotide thereof and a 
control group; (b) treating the test group using a compound; and (c) determining the relative 
quantity or relative activity of a product of the segment or of the segment, as between the test 
group and the control group. 
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In another embodiment, the invention teaches a composition for treating a disorder involving fatty 
acid regulated genes, the composition comprising a compound which modulates a segment 
according to the invention and a pharmaceutically acceptable carrier. The invention further 
5 teaches the use of a composition of the invention for treating a disorder involving fatty acid 
regulated genes. 

The invention also teaches a method for diagnosing the presence of or a predisposition for a 
disorder involving fatty acid regulated genes in a subject, the method comprising detecting a 
10 germline alteration in a segment of the invention in the subject, comprising comparing the 

germline sequence of a segment of the invention from a tissue sample from the subject with the 
germline sequence of a wild-type of the segment, wherein an alteration in the germline sequence 
of the subject indicates the presence of or a predisposition to the disorder. 

1 5 The invention teaches a method for diagnosing the presence of or a predisposition for a disorder 
involving fatty acid regulated genes in a subject, the method comprising comparing the sequence 
of a polypeptide of the invention from a tissue sample from the subject with the sequence of a 
wild-type of the polypeptide, wherein an alteration in the sequence of the subject as compared to 
the wild-type indicates the presence of or a predisposition to the disorder involving genes altered 

20 by fatty acids. 

The invention teaches a method for identifying a compound which inhibits or promotes the 
activity of a polynucleotide, wherein the polynucleotide selected from the group consisting of 
SCD1, SCD2, SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, Spot-14 and delta-3, 
25 delta-2-enoyl-CoA isomerase, comprising the steps of: (a) selecting a control animal having the 
polynucleotide and a test animal having the polynucleotide; (b) treating the test animal using a 
compound; and, (c) determining the relative quantity of an expression product of the 
polynucleotide, as between the control animal and the test animal. 

30 The invention teaches a method for identifying a compound which inhibits or promotes the 
activity of a polynucleotide, wherein the polynucleotide selected from the group consisting of 
SCD1, SCD2, SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, Spot-14 and delta-3, 
delta-2-enoyl-CoA isomerase, comprising the steps of: (a) selecting a host cell comprising the 
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polynucleotide wherein such host cell is heterologous to the polynucleotide; (b) cloning the host 
. cell and separating the clones into a test group and a control group; (c) treating the test group 
using a compound; and (d) determining the relative quantity of an expression product of the 
polynucleotide, as between the test group and the control group. 

5 

The invention teaches a method for identifying a compound which inhibits or promotes the 
activity of a polynucleotide, wherein the polynucleotide selected from the group consisting of 
SCD1, SCD2, SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, Spot- 14 and delta-3, 
delta-2-enoyl-CoA isomerase, comprising the steps of: (a) selecting a test group having a host 
10' cell comprising the polynucleotide wherein such host cell is heterologous to the polynucleotide, a 
part thereof or an isolated polynucleotide thereof and a control group; (b) treating the test group 
using a compound; and 

(c) determining the relative quantity or relative activity of a product of the polynucleotide or of 
the polynucleotide, as between the test group and the control group. 

15 

The invention teaches a method for identifying a compound which inhibits or promotes the 
activity of a polypeptide, wherein the polypeptide selected from the group consisting of SCD 1, 
SCD2, SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, A1BG, Spot-14 and delta-3, 
delta-2-enoyl-CoA isomerase, comprising the steps of: (a) selecting a control animal having the 
20 polypeptide and a test animal having the polypeptide; (b) treating the test animal using a 

compound; (c) determining the relative quantity or relative activity of an expression product of 
the polypeptide or of the polypeptide, as between the control animal and the test animal. 

The invention teaches a method for identifying a compound which inhibits or promotes the 
25 activity of a polypeptide, wherein the polypeptide selected from the group consisting of SCD 1 , 

SCD2, SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, A1BG, Spot-14 and delta-3, 
delta-2-enoyl-CoA isomerase, comprising the steps of: (a) selecting a host cell comprising the 
polypeptide wherein such host cell is heterologous to the polypeptide; (b) cloning the host cell 
and separating the clones into a test group and a control group; (c) treating the test group using a 
30 compound; and (d) determining the relative quantity or relative activity of an expression product 
of the polypeptide or of the polypeptide, as between the test group and the control group. 



6 



WO 02/40666 



PCT/CA01/01632 



The invention teaches a method for identifying a compound which inhibits or promotes the 
activity of a polypeptide, selected from the group consisting of SCD1, SCD2, SCD, G6PD, 
GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, AlBG,Spot-14 and deIta-3, delta-2-enoyI-CoA 
isomerase, comprising the steps of: (a) selecting a test group having a host cell comprising the 
5 polypeptide wherein such host cell is heterologous to the polypeptide, a part thereof or an isolated 
polypeptide thereof and a control group; (b) treating the test group using a compound; and (c) 
determining the relative quantity or relative activity of a product of the polypeptide or of the 
polypeptide, as between the test group and the control group. 

10 The invention teaches a method for identifying a compound which inhibits or promotes the 
activity of a human polynucleotide, wherein the human polynucleotide is a control region of a 
gene selected from the group consisting of G6PD, FAS, COMT, ApoA-1, INSIG1, Spot-14 and 
delta-3, delta-2-enoyl-CoA isomerase, comprising the steps of: (a) selecting a control animal 
having the human polynucleotide and a test animal having the human polynucleotide; (b) treating 

15 the test animal using a compound; and, (c) determining the relative quantity of an expression 

product of an operably linked polynucleotide to the human polynucleotide, as between the control 
animal and the test animal. 

The invention teaches a method for identifying a compound which inhibits or promotes the 
20 activity of a human polynucleotide, wherein the human polynucleotide is a control region of a 
gene selected from the group consisting of G6PD, FAS, COMT, ApoA-1, INSIG1, Spot-14 and 
delta-3, delta-2-enoyl-CoA isomerase, comprising the steps of: (a) selecting a host cell 
comprising the human polynucleotide wherein such host cell is heterologous to the 
polynucleotide; (b) cloning the host cell and separating the clones into a test group and a control 
25 group; (c) treating the- test group using a compound; and (d) determining the relative quantity of 
an expression product of an operably linked polynucleotide to the human polynucleotide, as 
between the test group and the control group. 

The invention teaches a method for identifying a compound which inhibits or promotes the 
30 activity of a human polynucleotide, wherein the human polynucleotide is a control region of a 
gene selected from the group consisting of G6PD, FAS, COMT, ApoA-l, INSIG1 , Spot-14 and 
delta-3, delta-2-enoyl-CoA isomerase, comprising the steps of: (a) selecting a test group having a 
host cell comprising the human polynucleotide wherein such host cell is heterologous to the 
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polynucleotide, a part thereof or an isolated polynucleotide thereof and a control group; (b) 
treating the test group using a compound; and (c) determining the relative quantity of an 
expression product of an operably linked polynucleotide to the human polynucleotide, as between 
the test group and the control group. 

5 

The invention teaches a composition for treating a disorder involving fatty acid regulated genes, 
the composition comprising a compound which modulates a polynucleotide from the coding 
sequence selected from the group consisting of SCD1, SCD2, SCD, G6PD, GPAT, FAS, COMT, 
ApoA-1, INSIG1, GLOL, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase and a 
10 pharmaceutical^ acceptable carrier. 

The invention teaches a composition for treating a fatty acid disorder comprising a compound 
which modulates a polypeptide selected from the group consisting of SCD1, SCD2, SCD, G6PD, 
GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, A1BG, Spot-14 and delta-3, delta-2-enoyl-CoA 
1 5 isomerase and a pharmaceutical^ acceptable carrier. 

The invention teaches compositions for treating a fatty acid disorder comprising a compound 
which modulates a control region selected from the group consisting of G6PD, FAS, COMT, 
ApoA-1, INSIG1, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase and a pharmaceutically 
20 acceptable carrier. 

In another embodiment, the invention teaches a method for diagnosing the presence of or a 
predisposition for a disorder involving fatty acid regulated genes in a subject, the method comprising 
detecting a germline alteration in a polynucleotide representing the coding sequence selected from the 
25 group consisting of SCD1, SCD2, SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, Spot- 
14 and delta-3, delta-2-enoyl-CoA isomerase in the subject, comprising comparing the germline 
sequence of the polynucleotide from a tissue sample from the subject with the germline sequence of a 
wild-type of the polynucleotide, wherein an alteration in the germline sequence of the subject 
indicates the presence of or a predisposition to the disorder. 

30 

The invention also teaches a method for diagnosing the presence of or a predisposition for a disorder 
involving fatty acid regulated genes in a subject, the method comprising detecting a germline 
alteration in a human polynucleotide representing the control region selected from the group 
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consisting of G6PD, FAS, COMT, ApoA-1, INSIG1, Spot-14 and delta-3, delta-2-enoyl-CoA 
isomerase in the subject, comprising comparing the germline sequence of the human polynucleotide 
from a tissue sample from the subject with the germline sequence of a wild-type of the human 
polynucleotide, wherein an alteration in the germline sequence of the subject indicates the presence of 
or a predisposition to the disorder. 

The invention also teaches a method for diagnosing the presence of or a predisposition for a disorder 
involving fatty acid regulated genes in a subject, the method comprising comparing the sequence of a 
polypeptide selected from the group consisting of SCD1, SCD2, SCD, G6PD, GPAT, FAS, COMT, 
ApoA-1, INSIGl, GLOL, A1BG, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase from a tissue 
sample from the subject with the sequence of a wild-type of the polypeptide, wherein an alteration in 
the sequence of the subject as compared to the wild-type indicates the presence of or a predisposition 
to the disorder involving genes altered by fatty acids. 

The invention further teaches a method for identifying a compound which inhibits or promotes a 
disorder involving fatty acid regulated genes, the method comprising the steps of: (a) selecting a 
control animal and a test animal both having a gene selected from the group consisting of SCD 1 , 
SCD2, SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIGl, FTF1, GLOL, A1GB, Spot-14, 
delta-3, delta-2-enoyl-CoA isomerase, and METP or a control region sequence thereof; (b) 
treating the test animal using a compound; and, (c) determining the relative quantity of an 
expression product of the gene, as between the control animal and the test animal. 

The invention also teaches a method for identifying a compound which inhibits or promotes a 
disorder involving fatty acid regulated genes, the method comprising the steps of: (a) selecting a 
host cell containing a gene selected from the group consisting of SCD1, SCD2, SCD, G6PD, 
GPAT, FAS, COMT, ApoA-1, INSIGl, FTF1, GLOL, A1GB, Spot-14, delta-3, delta-2-enoyl- 
CoA isomerase, and METP or a control region sequence thereof; (b) cloning the host cell and 
separating the clones into a test group and a control group; (c) treating the test group using a 
compound; and, (d) determining the relative quantity of an expression product of the gene, as 
between the test group and the control group. 

The invention teaches a method for detecting the presence of or the predisposition for a disorder 
involving fatty acid regulated genes, the method comprising determining the level of expression 
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of an expression product of a gene selected from a polynucleotide segment of the invention in a 
subject relative to a predetermined control level of expression, wherein a modified expression of 
the expression product as compared to the control is indicative of the presence of or the 
predisposition for a disorder involving genes altered by fatty acids. 

5 

The invention teaches a method for detecting the presence of or the predisposition for a disorder 
involving genes altered by fatty acids, the method comprising determining the level of expression 
of an expression product of a gene selected from the group consisting of SCD1, SCD2, SCD, 
G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, Spot-14, delta-3, delta-2-enoyl-CoA isomerase, 
10 FTF1, GLOL, A1BG andMETP, in a subject relative to a predetermined control level of 

expression, wherein a modified expression of the expression product as compared to the control is 
indicative of the presence of or the predisposition for a disorder involving genes altered by fatty 
acids. 

15 In another embodiment, the invention teaches an antibody inimunoreactive with a polypeptide of 
the invention or an immunogenic portion thereof. In embodiments, the antibody is 
immunoreactive with a polypeptide selected from the group consisting of FTF1, GLOL and 
METP or an immunogenic portion thereof. 

20 The invention teaches a method for screening a medium for a polypeptide of the invention or 
selected from the group consisting of FTF1, GLOL and METP, comprising: (a) labelling an 
antibody of the invention with a marker molecule to form a conjugate; (b) exposing the conjugate 
to the medium; and (c) determining whether there is binding between the conjugate and a 
biomolecule in the medium, wherein the binding indicates the presence'of the polypeptide. 

25 

The invention teaches a method for screening a medium for a polypeptide of the invention or 
selected from the group consisting of FTF1, GLOL and METP, comprising: (a) exposing an 
antibody of the invention to the medium; (b) exposing the antibody to a marker molecule; and 
(c) determing whether there is binding between the marker molecule and a biomolecule in the 
3 0 medium, wherein the binding indicates the presence of the polypeptide. 

The invention teaches a method for identifying genes or proteins regulated by fat, comprising: (a) 
selecting a species of animals and separating them into a test group and a control group; (b) 
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feeding the test group and the control group a fat free diet for a period of time; (c) subsequently 
providing the test group enterally or parenterally with highly purified polyunsaturated fatty acids 
for a second period of time; (d) subsequently removing tissues from the control group and the test 
group; (e) comparing RNA from the tissues of the control group with tissues from the test group 
5 and selecting RNA which is expressed at a different level as between the test group and the 
control group; and (f) determining the genes or proteins associated with the selected RNA. The 
period of time may be at least 2 weeks. The second period of time is at least 2 weeks. The 
comparing may be by differentialdisplay and Northern blotting. 

10 The invention teaches a method for identifying a compound which inhibits or promotes the 

activity of two or more human polynucleotides, wherein the human polynucleotides are control 
regions of genes selected from the group consisting of METP, GLOL, FTF1, A1BG, SCD, GPAT, 
G6PD, FAS, COMT, ApoA-1, INSIG1, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase, the 
method comprising the steps of: (a) selecting two or more host cells comprising the human 

15 polynucleotides wherein such host cells are heterologous to the polynucleotides; (b) cloning the 
host cells and separating the clones into a test group and a control group; (c) treating the test 
group using a compound; and (d) determining the relative quantities of expression products of 
operably linked polynucleotides to the human polynucleotides, as between the test group and the 
control group. 

20 

The invention teaches a method for identifying a compound which inhibits or promotes the 
activity of two or more human polynucleotides, wherein the human polynucleotides are control 
regions of genes selected from the group consisting of METP, GLOL, FTF1 , A1BG, SCD, GPAT, 
G6PD, FAS, COMT, ApoA-1, INSIG1, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase, 
25 comprising the steps of: (a) selecting a test group having two or more host cells containing the 
human polynucleotides wherein such host cells are heterologous to the polynucleotides, parts 
thereof or isolated polynucleotides thereof and a control group; (b) treating the test group using a 
compound; and (c) determining the relative quantities of expression products of operably linked 
polynucleotides to the human polynucleotides, as between the test group and the control group. 

30 

The invention teaches a composition for treating a disorder involving fatty acid regulated genes 
comprising a compound which modulates two or more human polynucleotide control regions of 
genes selected from the group consisting of of METP, GLOL, FTF1, A1BG, SCD, GPAT, G6PD, 
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FAS, COMT, ApoA-1, INSIG1, SpoM4 and delta-3, deita-2-enoyI-CoA isomerase and a 
pharmaceutically acceptable carrier. 

The invention teaches a method for detecting the presence of or the predisposition for a disorder 
5 involving genes altered by fatty acids, the method comprising determining the level of expression 
of two or more expression products of genes selected from the group consisting of human SCD, 
G6PD, GPAT, FAS, COMT, ApoA-i, INSIG1, Spot-14, delta-3, delta-2-enoyl-CoA isomerase, 
FTF1, GLOL, A1BG and METP, in a subject relative to a predetermined control level of 
expression, wherein any modified expression of the expression products as compared to the 
10 control indicates the presence of or the predisposition for a disorder involving genes altered by 
fatty acids. 

The comparing or determining of the invention may be performed.by a method selected from the 
group consisting of immunoblotting, immunocytochemistry, enzyme-linked immunosorbent 
15 assay, DNA fingerprinting, in situ hybridization, polymerase chain reaction, reverse transcription 
polymerase chain reaction, radioimmunoassay, immunoradiometric assay and immunoenzymatic 
assay. 

The compositions of the invention may be selected from the group consisting of small organic 
20 molecules, peptides, polypeptides, antisense molecules, oligonucleotides, polynucleotides, fatty 
acids, antibodies of the invention, and functional and chemical derivatives thereof. 

The invention teaches the use of a composition of the invention for treating a fatty acid disorder. 

25 The disorder may be a PUFA disorder. The disorder may be selected from the group consisting of 
eczema, cardiovascular disorders (including but not limited to hypertriglyceridemia, dyslipidemia, 
atherosclerosis, coronary artery disease, cerebrovascular disease and peripheral vascular disease), 
inflammation (including but not limted to sinusitis, asthma, pancreatitis, osteoarthritis, rheumatoid 
arthritis and acne), body weight disorders (including but not limted to obesity, cachexia and 

30 anorexia), psychiatric disorders, cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and 
diabetic complications. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described with reference to the drawings, wherein: 

FIG. 1 . Figure 1 shows the nucleotide sequence and the amino acid sequence of the rat 

mitochondrial energy transfer protein, METP. These sequences correspond to SEQ. ID. 
Nos. 1 and 2. 

5 FIG. 2. Figure 2 shows the nucleotide sequence and the amino acid sequence of the human 

mitochondrial energy transfer protein, METP. These sequences correspond to SEQ. H). 
Nos. 3 and 4. 

FIG. 3 . Figure 3 shows a pairwise alignment between the rat (rMETP) and human (hMETP) 
10 mitochondrial energy transfer proteins. These sequences correspond to SEQ. ID. Nos. 2 

and 4. 

FIG. 4. Figure 4 shows a multiple alignment among four members of the human mitochondrial 
energy transfer protein gene family, METP (SEQ. ID. No. 4), MCAT (mitochondrial 
1 5 carnitine/acylcarnitine translocase), TXTP (tricarboxylate transport protein) and UCP2 

(mitochondrial uncoupling protein 2), highlighting in the box the PROSITE signature 
motif, PS00215, for this protein family. 

FIG. 5 . Figure 5 shows a graph illustrating the Dense Alignment Surface PAS) method 
20 prediction for transmembrane regions for the human METP. 

FIG. 6. Figure 6 shows the nucleotide sequence of the control region of the human METP gene, 
position -1 being the nucleotide immediately upstream of the ATG. This sequence 
corresponds to SEQ. ID. NO. 5. 



25 



FIG. 7. Figure 7 shows the nucleotide sequence and the amino acid sequence of the rat glyoxalase 
Mike protein, GLOL. These sequences correspond to SEQ. ID. Nos. 6 and 7. 
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FIG. 8. Figure 8 shows the nucleotide sequence and the amino acid sequence of the human 

glyoxalase II-like protein, GLOL. These sequences correspond to SEQ. ID. Nos. 8 and 9. 

FIG. 9. Figure 9 shows a pairwise alignment between the rat (rGLOL) and human (hGLOL) 
5 glyoxalase II-like proteins. These sequences correspond to SEQ. ID. Nos. 7 and 9. 

FIG. 10. Figure 10 shows a pairwise alignment between the human glyoxalase H-like protein 

(GLOL; SEQ. ID. NO. 9) and human glyoxalase II (GLO), indicating the high degree of 
similarity between these two proteins in domain one (underlined) and the invariant 
10 residues involved in metal ion coordination (marked by asterisks). 

FIG. 1 1 . Figure 1 1 shows a three dimensional ribbon representation of the human glyoxalase II 
enzyme with the two zinc ions indicated as filled circles and domain one, the template 
upon which GLOL was modeled, surrounded by an oval. 



15 



FIG. 12. Figure 12 shows a three dimensional ribbon representation of the modeled human GLOL. 



FIG. 13. Figure 13 shows the nucleotide sequence of the control region of the human GLOL gene, 
position -1 being the nucleotide immediately upstream of the ATG. This sequence 
20 corresponds to SEQ. ID. NO. 1 0. 

FIG. 14. Figure 14 shows the nucleotide sequence and the amino acid sequence of the rat fat 

responsive transcription factor, FTF1. These sequences con*espond to SEQ. ID. Nos. 1 1 
and 12. 

25 

FIG. 15. Figure 15 shows the nucleotide sequence and the amino acid sequence of the human fat 
responsive transcription factor, FTF1. These sequences correspond to SEQ. ID. Nos. 13 
and 14. 

30 FIG. 1 6. Figure 16 shows a multiple alignment among the mouse OASIS gene (MUS) and the rat 
(RAT) and human (HUM) FTF1 proteins. These sequences correspond to SEQ. ID. Nos. 
12 and 14. 
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FIG. 17. Figure 17 shows a three dimensional ribbon representation of c-fos and c-jun binding to a 
DNA template. 

FIG. 18. Figure 18 shows a three dimensional ribbon representation of c-fos and the modeled FTF1 
5 binding to a DNA template. 

FIG. 19. Figure 19 shows the nucleotide sequence of the control region of the human FTF1 gene, 
position -1 being the nucleotide immediately upstream of the ATG. This sequence 
corresponds to SEQ. ID. Nos. 15. 

10 

FIG. 20. Figure 20 shows the nucleotide sequence and the amino acid sequence of the rat alpha- 
lB-glycoprotein, A1BG. These sequences correspond to SEQ. ID. Nos. 16 and 17. 

FIG. 21. Figure 21 shows the nucleotide sequence and the amino acid sequence of the human 
15 alpha-lB-glycoprotein 3 A1BG. These sequences correspond to SEQ. ID. Nos. 18 and 19. 

FIG. 22. Figure 22 shows a pairwise alignment between the rat (rAlBG) and human (hAlBG) 
alpha-lB-glycoproteins. These sequences correspond to SEQ. ID. Nos. 17 and 19. 

20 FIG. 23. Figure 23 shows a three dimensional ribbon representation of the extracellular ligand- 
binding portion of the human killer cell inhibitory receptor, KIR2DL2. 

FIG. 24. Figure 24 shows a three dimensional ribbon representation of the modeled fourth and fifth 
domains of the human A1BG. 

25 

FIG. 25. Figure 25 shows the nucleotide sequence of the control region of the human A1BG gene, 
position -1 being the nucleotide immediately upstream of the ATG. This sequence 
corresponds to SEQ. ID. NO. 20. 

30 FIG. 26. Figure 26 shows the nucleotide sequence of the control region of the human SCD gene, 
position -1 being the nucleotide immediately upstream of the ATG. This sequence 
corresponds to SEQ. ID. NO. 21. 
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Figure 27 shows a comparison of the polyunsaturated fatty acids response region (PUFA- 
RR) among the promoters for the mouse SCD1 (mSCDl), the mouse SC.D2 (mSCD2) and 
the human SCD (hSCD; SEQ. ID. Nos. 22 and 23), position -1 being the nucleotide 
immediately upstream of the ATG. 

Figure 28 shows the nucleotide sequence and the amino acid sequence of the human 
glycerol-3 -phosphate acyltransferase, hGPAT. These sequences correspond to SEQ. ED. 
Nos. 24 and 25. 

Figure 29 shows a multiple alignment among the human (hGPAT), the rat (rGPAT) and 
mouse (mGPAT) glycerol-3-phosphate acyltransferase proteins. This sequence 
corresponds to SEQ. ID. NO. 25. 

Figure 30 shows the nucleotide sequence of the control region of the human 
GPAT gene, position -1 being the nucleotide immediately upstream of the ATG. This 
sequence corresponds to SEQ. ID. NO. 26. 

DETAILED DESCRIPTION OF EMBODIMENTS 

It is well established that fatty acids are important in maintaining cellular membranes and processes. 
They are also seen as having important, yet poorly understood roles in human disease. Since the 
clinical effects of fatty acids are so variable, the present inventors postulated that fatty acids could be 
regulating specific genes in certain disease conditions. To date, little is known about how fatty acids 
1 5 regulate genes or gene expression. 

The present inventors used a fat free dietary model supplemented with various PUFAs, to elicit tissue 
fatty acid changes. By using this dietary model and differential display techniques, the present 
inventors identified genes which are regulated by fatty acids. Some of these identified genes are novel 
20 while some are well known. The inventors' discovery of fat regulated genes leads to a better 

understanding of why certain diseases can be treated more effectively with fatty acids. The present 
invention thus teaches the development of compounds for the treatment of human or mammalian fatty 
acid metabolism disorders. 



FIG. 27. 



5 FIG. 28. 



FIG. 29. 



10 



FIG. 30. 
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Drugs that modify fatty acid metabolism should produce more dramatic changes in fatty acid levels 
than would be possible through dietary intervention. This enables the development of effective 
therapeutics which would not be possible using fatty acids as drugs. 

Definitions 

5 The following illustrative explanations are provided to facilitate understanding of certain terms used 
frequently herein. The explanations are provided as a convenience and are not limitative of the 
invention. 

Agonist refers to any molecule or pharmaceutical agent, such as a drug or hormone, which enhances 
1 0 the activity of another molecule. 

Antagonist refers to any molecule or pharmaceutical agent, such as a drug or hormone, which inhibits 
or extinguishes the activity of another molecule. 

1 5 Chemical Derivative. As used herein, a molecule is said to be a "chemical derivati ve" of another 
molecule when it contains additional chemical moieties- not normally a part of the molecule. Such 
moieties can improve the molecule's solubility, absorption, biological half life, and the like. The 
moieties can alternatively decrease the toxicity of the molecule, eliminate or attenuate any undesirable 
side effect of the molecule, and the like. Moieties capable of mediating such effects are disclosed in 

20 Mack E.W., 1990, Remington's Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., 
13 th edition 

Procedures for coupling such moieties to a molecule are well known in the art. 

Compositions include genes, proteins, polynucleotides, peptides, compounds, drugs, and 
25 pharmacological agents. 

Control region refers to a nucleic acid sequence capable of, or required for, assisting or impeding 
initiation, termination, or otherwise regulating the transcription of a gene. The control region may 
include a promoter, enhancer, silencer and/or any other regulatory element. A control region also 
30 includes a nucleic acid sequence that may or may not be independently or exclusively sufficient to 
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initiate, terminate, or otherwise regulate transcription, however, is capable of effecting such regulation 
in association with other nucleic acid sequences. 

Desaturase refers to a fatty acid desaturase, which is an enzyme capable of generating a double bond 
5 in the hydrocarbon region of a fatty acid molecule. 

Disorder as used herein refers to derangement or abnormality of structure or function. Disorder 
includes disease. 

10 Drug. Drugs include, but are not limited to proteins, peptides, degenerate peptides, agents purified 
from conditioned cell medium, organic molecules, inorganic molecules, antibodies or 
oligonucleotides. The drug can be naturally occurring or synthetically or recombinantly produced. 

Enhancer is a nucleic acid sequence comprising a DNA regulatory element that enhances or 
1 5 increases transcription when bound by a specific transcription factor or factors. Moreover, an 

enhancer may function in either orientation and in any location (upstream or downstream relative to 
the promoter) to effect and generate increased levels of gene expression when bound by specific 
factors. In addition, according to the present invention, an enhancer also refers to a compound (i.e. test 
compound) that increases or promotes the enzymatic activity of the fatty acid regulated gene, and/or 
20 increases or promotes the transcription of the gene. 

Fatty Acids are a class of compounds comprising a long saturated or mono or polyunsaturated 
hydrocarbon chain and a terminal carboxyl group. 

25 Functional Derivative. A "functional derivative" of a sequence, either protein or nucleic acid, is a 
molecule that possesses a biological activity (either functional or structural) that is substantially 
similar to a biological activity of the protein or nucleic acid sequence. A functional derivative of a 
protein can contain post-translational modifications such as covalently linked carbohydrate, 
depending on the necessity of such modifications for the performance of a specific function. The term 

30 "functional derivative" is intended to include the "fragments," "segments," "variants," "analogs," or 
"chemical derivatives" of a molecule. 
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Gene refers to a nucleic acid molecule or a portion thereof, the sequence of which includes 
information required for the production of a particular protein or polypeptide chain. The polypeptide 
can be encoded by a full-length sequence or any portion of the coding sequence, so long as the 
functional activity of the protein is retained. A gene may comprise regions preceding and following 
the coding region as well as intervening sequences (introns) between individual coding segments 
(exons). A "heterologous" region of a nucleic acid construct (i.e. a heterologous gene) is an 
identifiable segment of DNA within a larger nucleic acid construct that is not found in association 
with the other genetic components of the construct in nature. Thus, when the heterologous gene 
encodes a mammalian fatty acid regulated gene, the gene will usually be flanked by a promoter that 
does not flank the structural genomic DNA in the genome of the source organism. 

Host system may comprise a cell, tissue, organ, organism or any part thereof, which provides an 
environment or conditions that allow for, or enable, transcription and/or transcription. 

Identity, similarity, homology or homologous, refer to relationships between two or more 
polynucleotide sequences, as determined by comparing the sequences. In the art, identity also means 
the degree of sequence relatedness between polynucleotide sequences, as the case may be, as 
determined by the match between strings of such sequences. Both identity and similarity can be 
readily calculated (Lesk A.M., ed., 1988, Computational Molecular Biology, Oxford University Press, 
NY; Smith D.W., ed., 1993, Biocomputing: Infonnatics and Genome Project, Academic Press, NY; 
Griffin A.M. and Griffin H.G., eds., 1994, Computer Analysis of Sequence Data, Part 1, Humana 
Press, NJ; von Heijne G., 1987, Sequence Analysis in Molecular Biology, Academic Press, NY and 
Gribskov M. and Devereux J., eds., 1991, Sequence Analysis Primer, M Stockton Press, NY). While 
there exist a number of methods to measure identity and similarity between two polynucleotide 
sequences, both terms are well known to skilled artisans (von Heijne G., 1987, Sequence Analysis in 
Molecular Biology, Academic Press, NY; Gribskov M. and Devereux J., eds., 1991, Sequence 
Analysis Primer, M Stockton Press, NY; Carillo H. and Lipman D., 1988, SIAM J. Applied Math., 48: 
1073). Methods commonly employed to determine identity or similarity between sequences include, 
but are not limited to those disclosed in Carillo H. and Lipman D., 1988, SIAM J. Applied Math. , 48: 
1073. Methods to determine identity and similarity are codified in computer programs. Computer 
program methods to determine identity and similarity between two sequences include, but are not 
limited to, GCG program package (Devereux et al., 1984, Nucl. Acid Res., 12: 387-395), BLASTP, 
BLASTN and FASTA (Altschul et al., 1990, J. Molec. Biol., 215: 403-410). 
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Isolated means altered "by the hand of man" from its natural state; i.e., that, if it occurs in nature, it 
has been changed or removed from its original environment, or both. For example, a naturally 
occurring polynucleotide naturally present in a living organism in its natural state is not "isolated," but 
5 the same polynucleotide separated from coexisting materials of its natural state is "isolated", as the 
term is employed herein. As part of or following isolation, such polynucleotides can be joined to other 
polynucleotides, such as DNA, for mutagenesis, to form fusion proteins, and for propagation or 
expression in a host, for instance. The isolated polynucleotides, alone or joined to other 
polynucleotides such as vectors, can be introduced into host cells, in culture or in whole organisms. 

10 Introduced into host cells in culture or in whole organisms, such DNA still would be isolated, as the 
term is used herein, because they would not be in their naturally occurring form or environment. 
Similarly, the polynucleotides may occur in a composition, such as a media formulations, solutions 
for introduction of polynucleotides, for example, into cells, compositions or solutions for chemical or 
enzymatic reactions, for instance, which are not naturally occurring compositions, and, therein remain 

1 5 isolated polynucleotides within the meaning of that term as it is employed herein. 

Mutation. A "mutation" is any detectable change in the genetic material. A mutation can be any (or a 
combination of) detectable, unnatural change affecting the chemical or physical constitution, 
mutability, replication, phenotypic function, or recombination of one or more deoxyribonucleotides; 
20 nucleotides can be added, deleted, substituted for, inverted, or transposed to new positions with and 
without inversion. Mutations can occur spontaneously and can be induced experimentally by 
application of mutagens or by site-directed mutagenesis. A mutant polypeptide can result from a 
mutant nucleic acid molecule. 

25 Nucleic acid construct refers to any genetic element, including, but not limited to, plasmids and 
vectors, that incorporate polynucleotide sequences. For example, a nucleic acid construct may be a 
vector comprising a promoter or control region that is operably linked to a heterologous gene. 1 

Operably linked as used herein indicates the association of a promoter or control region of a nucleic 
30 acid construct with a heterologous gene such that the presence or modulation of the promoter or 
control region influences the transcription of the heterologous gene, including genes for reporter 
sequences. Operably linked sequences may also include two segments that are transcribed onto the 
same RNA transcript. Thus, two sequences, such as a promoter and a "reporter sequence" are operably 
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linked if transcription commencing in the promoter produces an RNA transcript of the reporter 
sequence. 

Plasmids. Starting plasmids disclosed herein are either commercially available, publicly available, or 
5 can be constructed from available plasmids by routine application of well known, published 

procedures. Many plasmids and other cloning and expression vectors that can be used in accordance 
with the present invention are well known and readily available to those of skill in the art. Moreover, 
those of skill readily may construct any number of other plasmids suitable for use in the invention. 

10 Polynucleotides^) of the present invention may be in the form of RNA, such as mRNA, or in the 
form of DNA, including, for instance, cDNA and genomic DNA obtained by cloning or produced by 
chemical synthetic techniques or by a combination thereof. The DNA may be double-stranded or 
single-stranded. Single-stranded polynucleotides may be the coding strand, also known as the sense 
strand, or it may be the non-coding strand, also referred to as the anti-sense strand. Polynucleotides 

15 generally refers to any polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA 
or DNA or modified RNA or DNA. Thus, for instance, polynucleotides as used herein refers to, 
among others, single-and double-stranded DNA, DNA that is a mixture of single- and double-stranded 
regions or single-, double- and triple-stranded regions, single- and double-stranded RNA, and RNA 
that is mixture of single- and double-stranded regions, hybrid molecules comprising DNA and RNA 

20 that may be single-stranded or, more typically, double-stranded, or triple-stranded, or a mixture of 
single- and double-stranded regions. In addition, polynucleotide as used herein refers to triple- 
stranded regions comprising RNA or DNA or both RNA and DNA. The strands in such regions may 
be from the same molecule or from different molecules. The regions may include all of one or more of 
the molecules, but more typically involve only a region of some of the molecules. One of the 

25 molecules of a triple-helical region often is an oligonucleotide. As used herein, the term 

polynucleotide also includes DNA or DNA that contain one or more modified bases. Thus, DNA or 
DNA with backbones modified for stability or for other reasons are "polynucleotides" as that term is 
intended herein. Moreover, DNA or DNA comprising unusual bases, such as inosine, or modified 
bases, such as tritylated bases, to name just two examples, are polynucleotides as the term is used 

30 herein. It will be appreciated that a great variety of modifications have been made to DNA and RNA 
that serve many useful purposes known to those of skill in the art. The term polynucleotide as it is 
employed herein embraces such chemically, enzymatically or metabolically modified forms of 
polynucleotides, as well as the chemical forms of DNA and RNA characteristic of viruses and cells, 
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including simple and complex cells, inter alia. Polynucleotides embraces short polynucleotides often 
referred to as oligonucleotide(s). It will also be appreciated that RNA made by transcription of this 
doubled stranded nucleotide sequence, and an antisense strand of a nucleic acid molecule of the 
invention or an oligonucleotide fragment of the nucleic acid molecule, are contemplated within the 
5 scope of the invention. An antisense sequence is constructed by inverting the sequence of a nucleic 
acid molecule of the invention, relative to its normal presentation for transcription. Preferably, an 
antisense sequence is constructed by inverting a region preceding the initiation codon or an 
unconsented region. The antisense sequences may be constructed using chemical synthesis and 
enzymatic ligation reactions using procedures known in the art. 

10 

Promoter refers to a nucleic acid sequence comprising a DNA regulatory element capable of binding 
RNA polymerase directly or indirectly to initiate transcription of a downstream (3' direction) gene. In 
accordance with the present invention, a promoter of a nucleic acid construct that includes a 
nucleotide sequence, wherein the nucleotide sequence may be linked to a heterologous gene such that 
15 the induction of the promoter influences the transcription of the heterologous gene. 

Purified. A "purified 11 protein or nucleic acid is a protein or nucleic acid preparation that is generally 
free of contaminants, whether produced recombinantly, chemically synthesized or purified from a 
natural source. 

20 

Recombinant refers to recombined or new combinations of nucleic acid sequences, genes, or 
fragments thereof which are produced by recombinant DNA techniques and are distinct from a 
naturally occurring nucleic acid sequence 

25 Regulatory element refers to a deoxyribonucleotide sequence comprising the whole, or a portion of, 
a nucleic acid sequence to which an activated transcriptional regulatory protein, or a complex 
comprising one or more activated transcriptional regulatory proteins, binds so as to transcriptionally 
modulate the expression of an associated gene or genes, including heterologous genes. 

30 Reporter gene is a nucleic acid coding sequence whose product is a polypeptide or protein that, is not 
otherwise produced by the host cell or host system, or which is produced in minimal or negligible 
amounts in the host cell or host system, and which is detectable by various known methods such that 
the reporter gene product may be quantitatively assayed to analyse the level of transcriptional activity 
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in a host cell or host system. Examples include genes for luciferase, chloramphenicol acetyl 
transferase (CAT), beta-galactosidase, secreted placental alkaline phosphatase and other secreted 
enzymes. 

5 Silencer refers to a nucleic acid sequence or segment of a DNA control region such that the presence 
of the silencer sequence in the region of a target gene suppresses the transcription of the target gene at 
the promoter through its actions as a discrete DNA segment or through the actions of trans-acting 
factors that bind to these genetic elements and consequently effect a negative control on the 
expression of a target gene. 

10 

Stringent hybridization conditions are those which are stringent enough to provide specificity, 
reduce the number of mismatches and yet are sufficiently flexible to allow formation of stable hybrids 
at an acceptable rate. Such conditions are known to those skilled in the art and are described, for 
example, in Sambrook et al., 1989, Molecular Cloning, 2nd Edition, Cold Spring Harbor Laboratory 
1 5 Press, Cold Spring Harbour, NY or Ausubel et al., 1 994-, Current Protocols in Molecular Biology, 
John Wiley & Sons, NY. By way of example only, stringent hybridization with short nucleotides may 
be carried out at 5-10°C below the T M using high concentrations of probe such as 0.01-1 .0 pmole/ml. 
Preferably, the term "stringent conditions" means hybridization will occur only if there is at least 95% 
and preferably at least 97% identity between the sequences. 

20 

Tag refers to a specific short amino acid sequence, or the oligonucleotide sequence that encodes it, 
wherein said amino acid or nucleic acid sequence may comprise or encode, for example, a c-myc 
epitope and/or a string of six histidine residues recognizable by commercially available antibodies. In 
practice, a tag facilitates the subsequent identification and purification of a tagged protein. 

25 

Tagged protein as used herein refers to a protein comprising a linked tag sequence. For example, a 
tagged protein includes a mammalian fatty acid regulated polypeptide linked to a c-myc epitope and 
six histidine residues at the carboxyl terminus of the amino acid sequence. 

30 Test compounds as used herein encompass small molecules (e.g. small organic molecules), 

pharmacological compounds or agents, peptides, proteins, antibodies or antibody fragments, and 
nucleic acid sequences, including DNA and RNA sequences. 
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Transfection refers to a process whereby exogenous or heterologous DNA (i.e. a nucleic acid 
construct) is introduced into a recipient eukaryotic host cell. Therefore, in eukaryotic cells, the 
acquisition of exogenous DNA into a host cell is referred to as transfection. In prokaryotes and 
eukaryotes (for example, yeast and mammalian cells) introduced DNA may be maintained on an 
5 episomal element such as a plasmid or integrated into the host genome. With respect to eukaryotic 
cells, a stably transfected cell is one in which the introduced DNA has become integrated into a 
chromosome so that it is inherited by daughter cells through chromosome replication. This stability is 
demonstrated by the ability of the eukaryotic cell to establish cell lines or clones comprised of a 
population of daughter cells containing the introduced DNA. 

10 

Transformation refers to a process whereby exogenous or heterologous DNA (i.e. a nucleic acid 
construct) is introduced into a recipient prokaryotic host cell. Therefore, in prokaryotic cells, the 
acquisition of exogenous DNA into a host cell is referred to as transformation. Transformation in 
eukaryotes refers to the conversion or transformation of eukaryotic cells to a state of unrestrained 

15 growth in culture, resembling a tumorigenic condition. In prokaryotes and eukaryotes (for example, 
yeast and mammalian cells) introduced DNA may be maintained on an episomal element such as a 
plasmid or integrated into the host genome. With prokaryotic cells, a stably transformed bacterial cell 
is one in which the introduced DNA has become integrated into a chromosome so that it is inherited 
by daughter cells through chromosome replication. This stability is demonstrated by the ability of the 

20 prokaryotic cell to establish cell lines or clones comprised of a population of daughter cells containing 
the introduced DNA. 

Transfection/transformation as used herein refers to a process whereby exogenous or heterologous 
DNA (e.g. a nucleic acid construct) has been introduced into a eukaryotic or prokaryotic host cell or 
25 into a host system. 

Variant(s) of polynucleotides are polynucleotides that differ in nucleotide sequence from another, 
reference polynucleotide. A "variant" of a protein or nucleic acid is meant to refer to a molecule 
substantially similar in structure and biological activity to either the protein or nucleic acid. Thus, 
30 provided that two molecules possess a common activity and can substitute for each other, they are 
considered variants as that term is used herein even if the composition or secondary, tertiary, or 
quaternary structure of one of the molecules is not identical to that found in the other, or if the amino 
acid or nucleotide sequence is not identical. Generally, differences are limited so that the nucleotide 



24 



WO 02/40666 



PCT7CA01/01632 



sequences of the reference and the variant are closely similar overall and, in many regions, identical. 
Changes in the nucleotide sequence of the variant may be silent. That is, they may not alter the amino 
acids encoded by the polynucleotide. Where alterations are limited to silent changes of this type a 
variant will encode a polypeptide or polynucleotide with the same amino acid sequence as the 
5 reference. Changes in the nucleotide sequence of the variant may alter the amino acid sequence of a 
polypeptide encoded by the reference polynucleotide. Such nucleotide changes may result in amino 
acid substitutions, additions, deletions, fusions and truncations in the polypeptide or polynucleotide 
encoded by the reference sequence. 

Vector. A plasmid or phage DNA or other DNA sequence into which DNA can be inserted to be 
cloned. The vector can replicate autonomously in a host cell, and can be further characterized by one 
or a small number of endonuclease recognition sites at which such DNA sequences can be cut in a 
determinable fashion and into which DNA can be inserted. The vector can further contain a marker 
suitable for use in the identification of cells transformed with the vector. Markers, for example, are 
tetracycline resistance or ampicillin resistance. The words "cloning vehicle" are sometimes used for 
"vector." 

10 As hereinbefore mentioned, the present inventors have identified and sequenced various DNA 

sequences encoding genes associated with fatty acid metabolism and their promoters, herein referred 
to as "subject polynucleotide(s)". The proteins, peptides and polypeptides produced by or expressed 
from the subject polynucleotides are herein referred to as "subject polypeptides." 

1 5 It will be appreciated that the invention includes nucleotide or amino acid sequences which have 
substantial sequence homology with, respectively, the subject polynucleotides or polypeptides. The 
term "sequences having substantial sequence homology" means those nucleotide and amino acid 
sequences which have slight or inconsequential sequence variations from the subject polynucleotides; 
i.e. the homologous sequences function in substantially the same manner to produce substantially the 

20 same polypeptides as the actual sequences. The variations may be attributable to local mutations or 
structural modifications. It is expected that a sequence having 85-90% sequence homology with the 
DNA sequence of the invention will provide functional subject polypeptides which retain 
substantially the same biological function or activity as the polynucleotide encoded by the subject 
polynucleotides. Further embodiments of the invention are polynucleotides that are at least 70% 

25 identical over their entire length to a subject polynucleotide, and polynucleotides which are 
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complementary to such polynucleotides. Other embodiments are polynucleotides that comprise a 
region that is at least 80% identical over their entire length to a subject polynucleotide and 
polynucleotides complementary thereto. This includes polynucleotides at least 90% identical over 
their entire length to the same, and among these embodiments are polynucleotides with at least 95% 
5 homology. Furthermore, those with at least 97% are highly preferred among those with at least 95%, 
and among these those with at least 98% and at least 99% are particularly highly preferred, with at 
least 99% being the more preferred. 

Differential Gene Expression in Liver of Rats Fed Diets Supplemented wnth PUFAs 

10 

The present inventors have identified genes that were modulated or regulated by dietary fat using a 
differential display technique (Liang P. and Pardee A.B., 1992, Science, 257: 967-971). Groups of 
female Wistar rats were fed fat free diet for two weeks. After two weeks all groups but one (controls) 
were supplemented with highly purified PUFAs for an additional two weeks. The rats were sacrificed 
1 5 and tissues were removed to obtain RNA for differential display and Northern blotting. Differential 
display identified genes regulated by dietary fat by comparing mRNA populations from rat liver. 

For the study, the rats were divided into six groups and fed fat free diet for 14 days. Each group was 
fed fat free diet for an additional two weeks with the following supplements: group 1 - no supplement 
20 (fat free control); group 2 - linoleic acid (LA, 18:2n-6); group 3 - gamma-linolenic acid (GLA, 18:3n- 
6); group 4 - alpha-linolenic acid (ALA,18:3n-3); group 5 - eicosapentaenoic acid (EPA, 20:5n-3) 
and group 6 - docosahexaenoic acid (DHA, 22:6n-3). Fatty acids were administered in the diet at a 
fatty acid-specific concentration of 5% (w/w), as described in Example 1 . The rats were fed ad 
libitum. 

25 

The protocol used in the present differential display experiment is based on, and closely followed, the 
Clontech Delta Differential Display Kit (Clontech Catalog No. K1810-1). Each primer combination 
was used with reverse-transcribed cDNA from three rats from each treatment group and all 
experiments were done independently in duplicate. 

30 

The inventors' preliminary differential display studies showed no differences between control and 
LA-treated groups. These previous studies along with other technical reasons led the present inventors 
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to choose groups 1 (no supplement, fat free control), 3 (GLA) and 6 (DHA) for the complete 
differential display screen. 

Rat liver cDNA was amplified using 90 combinations of 10 arbitrary P primers and 9 anchored T 
5 primers as well as 55 combinations of P primers only. Control, GLA and DHA samples were prepared 
in triplicate for a total of nine samples for each primer pair. Typically, reactions for five primer pairs 
were carried out at the same time. These samples were run together on a polyacrylamide gel. The 
experiment was repeated to verify the results. A total of 2610 individual reactions were performed and 
analyzed. Only bands which were differentially expressed in both experiments were further 
10 characterized. 

Results 

fcispectionof the differential display gels revealed 144 bands that appeared to be differentially 
15 expressed in at least two independent experiments. Each experiment included three rats from each of 
the diet groups 1, 3 and 6. A total of 84 unique bands, being the PCR products of P and T primers, 
were identified as well as an additional 60 duplicate bands apparently resulting from an amplification 
reaction using only one of the two primers present in the reaction. One hundred of the 144 
differentially displayed hits were cloned into pCRII (Invitrogen) using the TA-cloning technique, and 
20 used for Northern blot analyses. The 100 Northern blots resulted in the confirmation of 61 clones 
which were differentially expressed and 39 clones which were not. The Northern blot membranes 
contained rat liver RNA isolated from the control, LA-, GLA-, EPA- and DHA-treated animal groups. 

Subsequent sequencing of the 61 positively-identified clones on Northern blots led to the 
25 identification of 28 unique DNA sequences belonging to 14 different genes. The mRNA levels of 
eleven of these genes are higher under fat free conditions and reduced when fed PUFAs while the 
mRNA level of three of these genes are lower under fat free conditions compared to PUFA 
supplementation. These 14 genes are described in Tables 1 and 2. 
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Genes Discovered 

I. METP Gene and Polypeptide 

One of the differentially expressed bands identified during the study was a rat partial cDNA clone 
identified as belonging to an uncharacterized and unknown mitochondrial carrier protein gene, which 
was designated METP (mitochondrial energy transfer protein). Using GeneTrapper™ technology 
(GibcoBRL), the rat METP gene was cloned. The full length coding sequence (CDS) was determined 
by DNA sequencing (Figure 1). 

Using bioinformatic techniques, the human gene was located in GenBank's HTGS database on a 
fragment of genomic DNA from chromosome 14 (GenBank Accession No. AL135838). 
Oligonucleotide primers were synthesized and the proposed human gene sequence was verified by 
cloning and DNA sequencing (Figure 2). Exons were mapped onto genomic DNA from AL135838 
and the gene was found to comprise 6 coding exons. 

Using bioinformatic techniques, the control region of the human METP gene was identified and 
mapped out. The control region between positions -1 and -1500 from the ATG is shown in Figure 6. 

The human and rat gene were compared and found to be 87% identical (89% positive) at the amino 
acid sequence level (Figure 3). 

The human and rat proteins were found to belong to the mitochondrial energy transfer 
(carrier) protein family and contain 3 signature motifs which are characteristic of this protein 
family. Figure 4 shows a multiple alignment among four members of the human 
mitochondrial energy transfer protein gene family, METP, MCAT (mitochondrial 
camitine/acylcarnitine translocase; Genbank Accession Number NP_000378), TXTP 
(tricarboxylate transport protein; Genbank Accession Number P53007) and UCP2 
(mitochondrial uncoupling protein 2; Genbank Accession Number NPJ)03346), 
highlighting in the box the PROSITE signature motif, PS00215, for this protein family. The 
motifs for the human protein are located at amino acid positions 19-28, 1 15-124 and 237-246 
(boxed areas in Figure 4). The consensus pattern for the motif is P-x-pE]-x-[LIVAT]-[RK]- 
x-|LRH]-|LIVWY]-[QGAIVM] (Prosite pattern PS002 15). 
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A multiple sequence alignment showing the relationship among METP and closely related human 
proteins of the mitochondrial carrier protein family is shown in Figure 4. 

The rat and human METP protein has a tripartite domain structure, which is indicative of this family 
of proteins. A graphic of the dot matrix analysis of the protein sequence was generated (data not 
shown). Each of the internally similar domains contains 2 transmembrane regions and a short loop. 
This is evident based on the Dense Alignment Surface (DAS) prediction (Cserzo et al., 1997, Prot. 
Eng., 10: 673-676) result shown in Figure 5 for the human gene where the six peaks reaching the 
strict cutoff limit are the predicted transmembrane regions. 

Using the rat partial cDNA clone as the probe for Northern blotting, the relative abundance of mRNA 
for this gene in rat liver was shown to be dramatically increased after EUFA treatment (Tables 1 and 
2). 

Northern blot studies evaluating tissue distribution (see Example 37) in human and rat showed that 
METP transcript is only detected in liver. 

These observations confirm that METP is a liver specific mitochondrial carrier protein regulated by 
polyunsaturated fatty acids. The present inventors' data suggest that mRNA abundance is increased 
in STZ-induced diabetic rats. Thus, the present invention describes a novel drug target, i.e. METP, 
which includes the use of the gene as well as the promoter to screen for novel drugs or chemical 
entities that modulate expression of the gene or activity of the gene product. 

E. GLOL Gene and Polypeptide 

Another of the differentially expressed bands identified during the study was a rat partial cDNA clone 
highly similar to a human gene of unknown function. This human gene is referred to as a "mRNA 
expressed in thyroid gland" in GenBank Accession Nos. D83198 and NMJH4297. Although the CDS 
for this human gene sequence has been submitted to GenBank there are no existing publications for it. 

GenBank' s EST division was searched using BLASTN to identify rodent sequences containing the 5' 
end of the gene. Using a forward primer designed from one such identified mouse EST (GenBank 
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Accession No. AW106717) and a reverse primer from the cloned rat partial cDNA, the full length 
coding sequence (CDS) of the rat GLOL (glyoxalase Il-Uke) gene was determined. The sequence is 
shown in Figure 7. 

5 The human sequence in GenBank was verified by PCR cloning (using primers designed from 
D83 198) and DNA sequencing (Figure 8). 

Using bioinformatic techniques, the human gene was located in GenBank' s HTGS division on a 
sequence assigned to chromosome 19 (GenBank Accession No. AC068785). Exons were mapped 
10 onto this genomic DNA and the gene was found to contain 6 coding exons. 

Using bioinformatic techniques, the control region of the human GLOL gene was identified and 
mapped out. By searching GenBank's EST division using BLASTN with the human GLOL CDS, a 
collection of human ESTs containing 5' UTR for the gene was identified. This experiment revealed 
15 the presence of an upstream intron 437 bp long. The present inventors 1 results differed from that listed 
in GenBank Accession No. D83 198 in which the end of this intron is incorrectly identified as 5' UTR. 
The present inventors further identified an area containing highly repetitive elements upstream from 
the -905 position. The control region between positions -438 and -905 from the ATG was identified 
and is shown in Figure 13. 

20 

The amino acid sequences for the rat and the human genes were compared and found to be 92% 
identical or 95% similar (Figure 9). 

The present inventors determined that GLOL is a member of the metallo-beta-lactamase superfamily 
25 of proteins. The protein is composed of two domains. Domain 1 comprises residues 1-168 and has 
homology to other metallo-beta-lactamases, while domain 2 comprises residues 169-227. Apart from 
the beta-lactamases a number of other proteins belong to this family. These proteins include 
thiolesterases, members of the glyoxalase II family that catalyse the hydrolysis of S-D-lactoyl- 
glutathione to form glutathione and D-lactic acid and a competence protein that is essential for natural 
30 transformation in Neisseria gonorrhoeae and appears to be a transporter involved in DNA uptake. 
Except for the competence protein these proteins bind two zinc ions per molecule as cofactor. 
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The human gene was searched against the Protein Data Bank's 3D structural database using BLASTP 
to identify possible structures against which GLOL may be modeled. The PDB ID code entries 1QH5 
(human glyoxalase II with S-[N-hydroxy-N-bromophenyl carbamoyl] glutathione) and 1QH3 (human 
glyoxalase II with cacodylate and acetate ions present in the active site) were shown to be similar 
5 enough based on the primary sequence to warrant an effective modeling (25% identical, 43% similar 
over a stretch of amino acids 175 residues long in the GLOL sequence). The three dimensional 
representation of the human glyoxlase II is presented in Figure 1 1 . 

The model of GLOL is for domain one (residue 1-168 in GLOL). The three dimensional 
10 representation of the GLOL is presented in Figure 12. All 7 of the major amino acid residues involved 
in metal coordination in the human glyoxalase II (Genbank Accession Number NP_O053 1 7), listed 
below, are completely conserved in GLOL in primary structure (Figure 10) and are highly conserved 
in tertiary structural space. 



Residue in glyoxalase II 


Residue in GLOL 


H54 


H52 


H56 


H54 


D58 


D56 


H59 


H57 


H110 


H108 


D134 


D127 


H173 


H168 



15 

Other important residues involved in the binding of glutathione to glyoxalase II or to the formation of 
the active site (Cameron et al., 1999, SU-ucture Fold. Des. 7: 1067-1078) are listed below along with 
how these residues correlate to similar residues in GLOL. 
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Residue in glyoxalase II 


Residue in GLOL 


D29 


D25 


T53 


T51 


Till 


T109 


G133 


G126 


C141 


C134 


K143 


R136 


E174 


D169 


Y175 


Y170 



These models provide important confirmation of the catalytic activity of GLOL and point to residues 
that are critical at the active site. 

5 

Using the rat partial cDNA clone as the probe for Northern blotting, the relative abundance of mRNA 
for the GLOL gene in rat liver was dramatically decreased after PUFA treatment (see Tables 1 and 2). 

Northern blot studies evaluating tissue distribution in rat showed that GLOL transcript is expressed in 
10 all tissues examined, with high levels in liver and kidney. Similar studies in human also showed 

ubiquitous expression with high levels in liver, kidney and skeletal muscle and highest levels in colon. 

These observations confirm that GLOL is a ubiquitously expressed glyoxalase II-like protein 
regulated by polyunsaturated fatty acids. Thus, the present invention describes a novel drug target, i.e. 
15 GLOL, which includes the use of the gene as well as the promoter to screen for novel drugs or 
chemical entities that modulate expression of the gene or activity of the gene product. 

Ill FTF1 Gene and Polypeptide 

20 Another of the differentially expressed bands identified during the study was a rat partial cDNA clone 
orthologous to the mouse OASIS gene. Using 5'- rapid amplification of cDNA ends (RACE), the 5' 
end of the rat FTF1 (fat responsive transcription factor 1} gene was cloned and the full length coding 
sequence (CDS) determined by DNA sequencing (Figure 14). 
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Honma et al. (1999, Mot Brain Res., 69: 93-103) have identified and characterized the mouse OASIS 
gene (old-astrocyte specifically-induced substance). They indicate that the gene encodes a 
transcription factor belonging to the CREB/ATF gene family and have shown that it contains a 
5 leucine zipper motif and basic DNA-binding domain. These investigators showed that expression of 
the gene was induced upon cryo-injury to the mouse brain. They did not indicate any association of 
this transcription factor with PUFAs or with diabetes. 

The human gene was identified by searching GenBank' s HTGS database with the mouse OASIS 
10 amino acid sequence using TBLASTN and the mouse OASIS cDNA sequence using BLASTN. Exons 
were mapped onto this sequence (GenBank Accession No. AC009647) of genomic DNA using 
standard bioinformatics methods and the gene was identified as being composed of 12 exons. The 
human gene was cloned using primers designed using the sequence for hFTFl derived from the 
GenBank HTGS database and the full length CDS was sequenced (Figure 15). 

15 

Using bioinformatic techniques, the present inventors identified and mapped out the control region of 
the human FTF1 gene. By searching GenBank's EST division, they identified a collection of human 
ESTs containing 5' UTR for the gene and identified an area containing highly repetitive elements 
upstream from the -883 position. The control region between position -1 and -883 from the ATG is 
20 shown in Figure 19. 

A multiple sequence alignment indicating the similarities among the human and rat FTF1 genes and 
the mouse OASIS gene is presented in Figure 16. The human and rat FTF1 genes are 91% identical or 
93% similar. The human and mouse genes are 90% identical while the rat and mouse genes are 95% 
25 identical. 

GenBank's PDB database containing three-dimensional structures was searched using BLASTP to 
identify possible structures against which FTF1 may be modeled. A portion of the structure of the 
transcription factor c-jun (PDB ID code: 1FOS, c-jun proto-oncogene [transcription factor ap-1] 
30 dimerized with c-fos and complexed with DNA) was identified as the template structure (Figure 17). 
FTF1 was 37% identical to c-jun over a 43 amino acid stretch of sequence. 
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Using comparative modeling, amino acid residue positions 295-337 were modeled onto the structure 
of c-jun. This corresponds to the basic DNA binding region as well as the leucine zipper motif 
(Figures 18). 

The human FTF1 gene contains the "bZIP transcription factors basic domain signature" (amino acids 
295-310) and the "leucine zipper pattern" motifs (amino acids 332-353) as assessed by PROSITE. 
These motifs fall within the coiled coil prediction region (amino acids 285-359). The 3D-modeled 
region contains the bZIP basic domain signature and the N-terminal end of the beginning of the 
leucine zipper towards the C-terrninus. 

Residues 285-359 were mapped with high certainty as containing an amino acid sequence highly 
favored to form a coiled coil structure using the COILS v2.1 software (Lupas et al., 1991, Science, 
252: 1162-1164). This coiled coil structure can be seen in the 3D model presented in Figure 18. 

Using the rat partial cDNA clone as the probe for Northern blotting, the relative abundance of mRNA 
for the FTF1 gene in rat liver was dramatically decreased after PUFA treatment (Tables 1 and 2). 

Northern blot studies evaluating tissue distribution in rat showed that FTF1 transcript is expressed in 
all tissues examined, with highest levels in adipose, ovaries and nerve. Similar studies in human 
showed high levels of expression in colon, placenta, lung, small intestine and heart. 

These observations confirm that FTF1 is a widely expressed transcription factor 
regulated by polyunsaturated fatty acids. Thus, the present invention describes a novel drug target, i.e. 
FTF1, which includes the use of the gene and/or the use of the promoter to screen for novel drugs or 
chemical entities that modulate expression of fat regulated transcription factors. 

IV. A1BG Gene and Polypeptide 

Another of the differentially expressed bands identified during the study was a rat partial cDNA clone 
highly similar to human alpha- lb-glycoprotein (A1BG). Using 5'- rapid amplification of cDNA ends 
(RACE), the 5' end of the rat A1BG was cloned and the full length coding sequence (CDS) was 
determined by DNA sequencing (Figure 20). 
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The mature human A1BG protein (474 amino acid residues) has been previously purified and the 
amino acid sequence of the protein determined by conventional protein sequencing (Ishioka et al., 
1986, Proc. Natl. Acad. ScL, 83: 2363-2367) but the gene has never been cloned or characterized. 



The sequenced protein for A1BG did not begin with a methionine. Since A1BG is a plasma protein, it 
was hypothesized that the nascent protein should contain a signal sequence for the secretory pathway. 
Using a TBLASTN query with the human protein sequence in GenBank's EST division (dbest), the 
present inventors discovered a human EST (W25099) for the 5' end of the A1BG gene, which 
contained the missing exons for the beginning of the transcript. This EST extended the knowledge of 
the 5' end of the gene to include 15 nucleotides of 5' UTRin exon 1 and most of exon 2 (see below). 

Using bioinformatic techniques, the human A1BG gene was located in the GenBank HTGS database 
on a fragment of genomic DNA from chromosome 19 using a TBLASTN query with the human 
protein sequence (GenBank Accession No. AC012313). Exons were mapped onto this sequence 
showing that the gene was constructed of 8 exons. Oligonucleotide primers were synthesized and the 
human gene sequence was verified by cloning and DNA sequencing. The human AlBG gene 
sequence is presented in Figure 21. 

The amino acid sequence in this newly discovered N-terminus contains 21 residues that' conform well 
to classic signal sequences with a predicted cleavage site that generates the N-terminus of the mature 
protein. Both a neural network and a hidden Markov model predicted the same cleavage site with high 
probability (Henrik et al., 1997, Prot. Eng., 10: 1-6). Therefore, the nascent protein contains 495 
amino acid residues rather than 474 residues as previously reported. 

Using bioinformatic techniques, the present inventors identified and mapped out the control region of 
the human AlBG gene. As previously indicated, they had identified a human EST (GenBank 
Accession No. W25099) containing 15 bp of 5' UTR. Searching GenBank's EST division, they 
further identified a transcriptionally active region upstream from the -430 position. The control region 
between positions -1 and -430 from the ATG is shown in Figure 25. 

The rat and human AlBG were compared and found to be 44% identical or 55% similar at the amino 
acid sequence level (Figure 22). 
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A1BG belongs to the immunoglobin superfamily of proteins with signature motifs for the 
immunoglobin and major histocompatibility complex (MHC) domains. A1BG shows a pentapartite 
domain structure. Each domain contains a disulfide bridge. The human protein is glycosylated at 4 
asparagines throughout the sequence and contains a glucosamine attachment site. 

5 

The human A1BG was searched against the pdb database to identify proteins with known structures 
that were similar enough for an effective modeling. A number of natural killer (NK) cell inhibitory 
receptors (KIR) structures were identified as good candidates. KIR2DL2 was chosen as the 
appropriate structure for comparative modeling (PDB ID code: 2DLI - Killer Immunoglobulin 
10 Receptor 2dl2, Trigonal Form). See Figure 23. 

NK cells activate their cytolytic killing against certain pathogen-infected or tumor cells with a 
concomitant discrimination between self and nonself, thereby directing the NK-mediated lysis only 
against appropriate target cells. One mechanism to achieve self-recognition is through regulation by 
15 cell surface inhibitory receptors. These receptors are capable of interacting with class I MHC 
molecules expressed on the target cell surface, abnormal cells being deficient in class I major 
histocompatibility complex molecules. 

As shown in Figure 24, the last two domains of A1BG were modeled using this template structure due 
20 to the fact that the extracellular MHC class I-binding portion of KIR2DL2 is made up of only 2 
domains. 

Partial amino acid sequencing of antihemorrhagic factors from opossum (Catanese J J. and Kress L.F., 
1992, Biochemistry, 31: 410-418) and mongoose (Qi et al., 1994, Toxicon, 32: 1459-1469 and Qi et 

25 al., 1995, Toxicon, 33: 241-245) show a high degree of similarity to A1BG. These are plasma 
glycoprotein AHF1/AHF2 from mongoose (antihemorrhagic factor against snake venom 
metalloproteinases) and plasma glycoprotein oprin from opossum (proteinase inhibitor active against 
snake venom metalloproteinases). The known sequence of AHF1/AHF2 is approximately 50% 
identical to A1BG while the known sequence of oprin is approximately 35% identical, strongly 

30 suggesting that these proteins are, in fact, the orthologs to the human A1BG. It should be noted, 

however, that the human A1BG is reported not to have antihemorrhagic activity (Ishioka et al., 1986, 
Proc. Natl Acad. ScL, 83: 2363-2367). 
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The present inventors' data are consistent with other reports and publications on A1BG, however, no 
other investigators have identified a role for this protein. The present inventors have observed that 
alpha-lb-glycoprotein is similar to the natural killer cell inhibitory receptor structures, which are 
important in controlling immune system functioning. 

Using the rat partial cDNA clone as the probe for Northern blotting, the relative abundance of tnRNA 
for the A1BG gene in rat liver was increased after PUFA supplementation (see Tables 1 and 2). The 
increased expression of A1BG iriRNA was quite varied among the individual supplemented fatty 
acids with the highest expression observed in the DHA-treated group. 

Northern blot studies evaluating tissue distribution in human and rat showed that A1BG transcript is 
highly liver specific. 

These observations confirm that A1BG is a plasma protein produced by the liver and regulated by 
polyunsaturated fatty acids. The present inventors' data suggest that mRNA abundance is decreased in 
STZ-induced diabetic rats. Thus, the present invention describes a novel drug target, i.e. A1BG, 
. which includes the use of the gene as well as the promoter to screen for novel drugs or chemical 
entities that modulate expression of the gene or activity of the gene product, and for new test 
compounds effective against immunological diseases. 

V. SCD Genes and Polypeptides 

Two more differentially expressed bands identified during the study were rat partial cDNA clones for 
rat stearoyl-CoA desaturases (SCD1 and SCD2, GenBank Accession Nos. J02585 and AB032243, 
respectively) with known metabolic function. Furthermore, work from the present inventors' 
laboratory shows that mRNA expression as well as SCD activity is reduced in streptozotocin (STZ)- 
induced diabetes. This is also true for SCD1 mRNA expression in diabetic mice (Waters K.M. and 
Ntambi J.M., 1994, J. Biol. Chem., 269: 27773-27777). Conversely, the human SCD mRNA 
expression is high in some cancerous tissues (Li et al., 1994, Int. J. Cancer, 57: 348-352). These data 
suggest that the rat SCD1 and SCD2 genes, as well as human SCD gene, are transcriptionally 
regulated by dietary fat (especially PUFAs, see Table 2) and in disease (Ntambi J.M., 1999, J. Lipid 
Res., 40:1549-1558). 
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The mouse and rat proteins have also been characterized and the function established (Miyazaki et al., 
2000,7. Biol. Chem., 275: 30132-30138 andThiedeetal., 1986,7. Biol. Chem., 261: 1323-1325). 
SCD1 is proposed to desaturate either palmitoyl-CoA (16:0) or stearoyl-CoA (1 8:0), while SDC2 is 
proposed to exhibit selectivity for desaturases of 18:0 relative to 16:0 (Kim et al., 2000, J. Lipid Res., 
41: 1310-1316). The functional analysis of the human SCD protein has not been reported (Zhang et 
al.,1999, Biochem. J., 340: 252-264). 

Polyclonal antibodies against rat SCD have been produced and used in immunoblot analyses (Hassan 
et al., 2000, Proc. Natl. Acad. Sci., 97: 8883-8888). 

In mouse, promoter elements responsible for PUFA repression of SCD1 and SCD2 have been 
identified (Ntambi J. M., 1999, J. Lipid Res., 40: 1549-1558). A highly conserved region of the two 
isoform mouse promoters are 77% identical. These elements include sterol regulatory element (SRE), 
CCAAT-binding factor or nuclear factor (NF-Y) binding site and enhancer binding protein sequences 
(C/EBP) which are collectively called PUFA-responsive region (PUFA-RR). Despite the clear 
transcriptional regulation of human SCD in disease, the human SCD control region has not been 
investigated. 

GenBank's HTGS division was searched using BLASTN and the available human SCD cDNA 
sequence (GenBank Accession Nos. Y13647 and AF097514), to identify human sequences containing 
the human SCD control region. The search identified a genomic sequence assigned to chromosome 10 
(GenBank Accession No. AL139819) containing 6 exons which correspond to the human cDNA. The 
first exon contains the ATG and 5' UTR of the human SCD cDNA. The sequence upstream to the 
ATG from position -1 to -2006 bp was mapped out and a 1970 bp fragment of the sequence was 
cloned by PCR using specific primers. The nucleotide sequence is shown in Figure 26. 

The nucleotide sequence of the human SCD control region was compared with the mouse SCD1 and 
SCD2 control regions (Figure 27). The PUFA-RR elements present in the mouse SCD1 and SCD2 
promoters are conserved in the human SCD control region. It is likely that these motifs within the 
control region of the human SCD regulate the expression of the human SCD gene by PUFAs. 

Therefore, the present inventors cloned the human control region, which mediates transcription of the 
SCD gene. As an embodiment of the invention, the present inventors synthesized a human SCD 
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promoter/reporter construct to be used for screening chemical libraries for test compounds which 
might be useful in the treatment of lipid related diseases. 

These observations demonstrate novel methods for identifying target test compounds against a novel 
5 drug target, i.e. SCD , which includes the use of the gene as well as the promoter to screen for novel 
drugs or chemical entities that modulate expression of the gene or activity of the gene product. 

VI. Apolipoprotein A-l Gene and Polypeptide 

1 0 Another of the differentially expressed bands identified during the study was a rat partial cDNA for 
apolipoprotein A-l (ApoA-1). The apolipoprotein A-l cDNA has been cloned from rat (Haddad et al„ 
1986, Biol Chem., 261 :13268-13277; GenBank Accession No. J02597) and human (Breslow et al., 
1982, Proc. Natl. Acad. Sci. y 79: 6861-6865; GenBank Accession No. NMJ)00039). 

15 ApoA-1 is the major protein component of high density lipoprotein (HDL) in the plasma. ApoA-1 is a 
cofactor for lecithin/cholesterol acyltransferase (LCAT) which is responsible for the formation of 
most plasma cholesteryl esters (Soutar et al., 1975, Biochemistry, 14: 3057-3064). Transfection 
studies using the mouse and human ApoA-1 promoters have been described (Srivastava et al., 2000, 
Eur. J. Biochem., 267: 4272-4280). This protein is often measured by radioimmunoassay using 

20 antibodies (Karlin et al., 1976, J. Lipid Res., 17: 30-37). The use of combinatorial libraries adapted 
for monovalent phage display, to isolate proteins (affibodies) that bind selectively to human ApoA-1, 
has been described (Nord et al., 1997, Nat. BiotechnoL, 15: 772-777). 

PUFAs have been reported to decrease ApoA-1 mRNA levels (Berthou et al., 1995, Eur. J. Biochem. 
IS 232: 1 79-1 87) consistent with the results from the present inventors' Northern blot data (see Table 2). 
The present inventors' data suggest that mRNA abundance is increased in STZ-induced diabetic rats. 

These observations demonstrate a novel methods for identifying target test compounds against a novel 
drug target, i.e. ApoA-1, which includes the use of the gene as well as the promoter to screen for 
30 novel drugs or chemical entities that modulate expression of the gene or activity of the gene product. 
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VII. Delta-3, delta-2-enoyl-CoA Isomerase Gene 

Another of the differentially expressed bands identified during the study was a rat partial cDNA for 
the mitochondrial beta-oxidation auxiliary enzyme delta-3, delta-2-enoyl-CoA isomerase (GenBank 
5 Accession No. X61 184), involved in the metabolism of PUFAs (Palosaari P.M. and Hiltunen J.K., 
1990, /. Biol Chem., 265: 2446-2449 and Muller-Newten G. and Stoffel W. s 1991, Biol. Chem. 
Hoppe-Seyler, 372: 613-624). This enzyme catalyses the conversion of cis -delta-3 -enoyl-Co A to 
ta2/tf-delta-2-enoyl-CoA. The rat gene is induced by 3-thia fatty acids (Madsen et ah, 1998, J. Lipid 
Res., 39: 583-593). 

10 

The present inventors have shown that mRNA expression is induced in STZ-induced diabetic rats. 
Several human genetic diseases are associated with genes/enzymes of beta-oxidation, for example, 
carnitine transport defect, Zellweger syndrome, X-linked adrenoleukodystrophy (Wanders et al., 
1992, Inherit. Metab. Dis., 15: 643-644; Roe et al., 1990, J. Clin. Invest, 85: 1703-1707 and Wei et 
15 al., 2000, Ann. Neurol, 47: 286-296). 

The human gene encoding the delta-3, delta-2-enoyl-CoA isomerase has been cloned (Janssen et al., 
1994, Genomics, 23: 223-228; GenBankNo. NM_001919). The control region of the human gene has 
been published (Janssen et al., 1994, Genomics, 23: 223-228). The protein has been purified and 
20 antibodies raised (Muller-Newten G. and Stoffel W., 1991, Biol Chem. Hoppe-Seyler, 372: 613-624). 
The assay for the enzyme activity using substrates like tows-3-hexenoyl-CoA is known by persons 
skilled in the art (Gurvitz et al., 1999, Biochem. J., 344: 903-914 and Palosaari P.M. and Hiltunen 
J.K., 1990, J. Biol Chem. 265:2446-2449). 

25 Using the rat partial cDNA clone as the probe for Northern blotting the present inventors show that 
PUFAs increase delta-3, delta-2-enoyl-CoA isomerase mRNA levels (see Tables 1 and 2). 

These observations demonstrate novel methods for identifying target test compounds against a drug 
target, i.e. delta-3, delta-2-enoyl-CoA isomerase, which includes the use of rat and human genes as 
30 well as promoters to screen for novel drugs or chemical entities that modulate expression of the gene 
or activity of the gene product. 
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VIII. Fatty Acid Synthase Gene and Polypeptide 

One of the differentially expressed bands was identified as fatty acid synthase (FAS). FAS cDNAs 
have been characterized from several species including rat (GenBank Accession Nos. X62888 and 
M76767) and human (GenBank Accession Nos. U26644 andU29344). 

FAS catalyzes the synthesis of the long chain fatty acid palmitate from acetyl-CoA, malonyl-CoA and 
NADPH (Wakil S.J., 1989, Biochemistry, 28: 4523-4530). It exists as a homodimer with each peptide 
subunit about 260 kD in size. The subunit carries seven distinct component activities (beta-ketoacyl 
synthase; acetyl-CoA and malonyl-CoA transacylases; beta-hydroxyacyl dehydratase; enoyl 
reductase; beta-ketoacyl reductase; thioesterase) and a site for the prosthetic group 4'- 
phosphopantetheine (acyl carrier protein). Human FAS purified from recombinant E. coli exhibits all 
of these activities (Jayakumar et al., 1996, Proc. Natl. Acad. Sci., 93: 14509-14514). Jayakumar et al. 
(1995, Proc. Natl. Acad. Sci., 92: 8695-8699) purified FAS to near homogeneity from a human 
hepatoma cell line, HepG2. 

The expression of FAS is under nutritional and hormonal regulation (Semenkovich C.F., 1997, Prog. 
Lipid Res., 36: 43-53). Using the rat partial cDNA clone as the probe for Northern blotting the present 
inventors' data (Tables 1 and 2) are consistent with data reported previously showing that PUFAs 
decrease FAS iriRNA levels (Clarke et al., 1990, J. Nutr., 120: 225-231 and Armstrong et al., 1991 , 
Biochem. Biophys. Res. Commun., Ml: 1056-1061). Moreover, its expression is altered in 
streptozotocin-induced diabetes (Saggerson E.D. and Carpenter C.A., 1987, Biochem. J., 243: 289- 
292), which is consistent with the present inventors' results that suggest mRNA abundance is reduced 
in STZ-induced diabetic rats. 

The rat promoter for FAS has been well characterized in both cultured cells and transgenic mice using 
reporter assay systems (Semenkovich C.F., 1997, Prog. Lipid Res., 36: 43-53). Two promoters have 
been described for the human FAS gene, one very similar to the rat gene and another, promoter II 
consisting of -260 base pairs of the 3' terminus of the first intron (Hsu et al., 1996, J. Biol. Chem., 
271: 13584-13592). 

Antibodies against human FAS are available and have been used for immunohistochemistry and 
Western blotting (Joyeux et al., 1990, J. Clin. Endocrinol. Metab., 70: 1438-1444; Jayakumar et al., 
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1996, Proc. Natl Acad. ScL, 93: 14509-14514 and Wilentz et a]., 2000, Pediatr. Dev. Pathol., 3: 525- 
531). 

FAS has been proposed as a potential selective target for antineoplastic therapy (Kuhajda et al., 1994, 
5 Proc. Natl Acad. ScL , 91 : 6379-6389). A drug screening assay has been described for the FAS 
protein (Patent Cooperation Treaty International Patent Application No. WO 00/51430). 

The present inventors teach novel methods for identifying target test compounds which includes the 
use of human promoters to screen for novel drugs or chemical entities that modulate expression of the 
10 FAS gene. 

IX. Glucose-6-phosphate Dehydrogenase, Gene and Polypeptide 

One of the differentially expressed bands identified during the study was a rat partial cDNA for 
15 glucose-6-phosphate dehydrogenase (G6PD) gene. G6PD cDNAs have been cloned from rat 
(GenBank Accession No. X07467) and human (GenBank Accession No. X03674). 

G6PD catalyzes the first reaction in the pentose phosphate pathway leading to the production of 
pentose phosphates and reducing power in the form of NADPH for reductive biosynthesis and 
20 maintenance of the redox state of the cell. 

Human G6PD has been purified from recombinant E. coli (Bautista et al., 1992, Biochim. Biophys. 
Acta, 1119: 512-518) and from various other sources including human erythrocytes (Adediran S.A., 
1996, Biochimie, 78: 165-170) and rat brain (Aslcar et al., 1996, Indian J. Biochem. Biophys., 33: 512- 
25 518). 

G6PD is subject to tissue-specific regulation by hormones, nutrients and oxidant stress (Kletzien et 
al., 1994, FASEB J., 8: 174-181). PUFAs have been reported to decrease G6PD mRNA levels 
(Tomlinson et al., 1998, J. Nutr., 1 18: 408-415 and Yoshida et al, 1999, / Nutr. ScL VitaminoL, 45: 
3 0 41 1-421) consistent with the results from the present inventors' Northern blot findings (see Table 2). 

Promoters for both rat and human G6PD have been cloned and characterized using reporter assay 
systems (Ursini et ai, 1990, Biochem. Biophys. Res. Commun., 170: 1203-1209; Kletzien et al, 1994, 
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FASEB J., 8: 174-181 and Phillippe et al., 1994, Eur. J. Biochem., 226: 377-384). Antibodies against 
G6PD are available (Dao et al., 1982, Proc. Natl. Acad. Sci., 79: 2860-2864 and Moore et al, 1986, 
Carcinogenesis, 1: 1419-1424). 

The present inventors teach novel methods for identifying target test compounds for G6PD, which 
includes the use of rat and human genes as well as promoters to screen for novel drugs or chemical 
entities mat modulate expression of the gene or activity of the gene product. 

X. Glycerol-3-phosphate Acyltransf erase Gene and Polypeptide 

A mitochondrial and a microsomal isoform of GPAT have been described. One of the differentially 
expressed bands identified during the study was a rat partial cDNA for the mitochondrial isoform of 
the glycerol-3-phosphate acyltransferase (GPAT) gene. Only the rat and the mouse cDNAs for the 
mitochondrial isoenzyme have been cloned (Ganesh et al., 1999, BiochUn. Biophys. Acta, 1439: 415- 
423, GenBank Accession No. AF021348 and Shin et al., 1991, J. Biol Chem., 266: 23834-23839, 
GenBank Accession No. NM_008149). 

Using bioinformatic techniques, the human gene was located in GenBank's HTGS database on a 
fragment of genomic DNA from chromosome 10 (GenBank Accession No. AL39 1986). 
Oligonucleotide primers were synthesized and the proposed human gene sequence was verified by 
cloning and DNA sequencing (Figure 28). Exons were mapped onto genomic DNA from AL135838 
and the gene was found to comprise 20 coding exons. Nagase et al. (2000, DNA Res., 7: 273-281) 
have cloned an incomplete cDNA containing only the carboxyl end of this human GPAT CDS 
(GenBank Accession No. AB046780). Although the CDS for this human gene sequence has been 
submitted to GenBank, there are no annotations thereon which would suggest its functional identity as 
the glycerol-3-phosphate acyltransferase gene. It is merely identified as a "mRNA for KIAA1560 
protein". 

A multiple sequence alignment indicating the identities and similarities among the human, rat 
(Genbank Accession Number AAB71605) and mouse (Genbank Accession Number NP_032175) 
GPAT genes is presented in Figure 29. The human and mouse genes are 93% identical or 96% similar 
while the human and rat genes are 92% identical or 95% similar. 
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To date, only the characterization of the mouse promoter has been described (Jerkins et al., 1995, 7. 
Biol Chem., 270: 1416-1421 and Ericsson et al., 1997, J. Biol Chern., 272: 7298-7305). 

Using bioinformatic techniques, the control region of the human GPAT gene was identified and 
5 mapped out By searching GenBank's EST division using BLASTN with the human GPAT CDS, a 
human EST containing 205 bp of 5' UTR for the gene was identified (GenBank Accession No. 
AV695288). This experiment revealed the presence of two additional upstream exons containing 
exclusively 5' UTR, the first intron being over 3 1 kb in length. The control region between positions - 
32535 and -34534 from the ATG is shown in Figure 30. 

10 

GPAT catalyzes the acylation of M-glycerol-3-phospbate to form 1 -acyl-.stf-glycerol-3-phosphate, 
thereby providing the committed step for the formation of glycerolipids (Bell R.M. and Coleman 
R.A., 1980, Annu. Rev. Biochem., 49: 459-487). Antibodies have been generated against the mouse 
mitochondrial protein (Yet et al., 1993, Biochemistiy, 32: 9486-9491). 

15 

Using the rat partial cDNA clone as the probe for Northern blot analysis, the present inventors show 
for the first time that PUFAs decrease GPAT mRNA levels (see Tables 1 and 2). 

The present inventors have thus demonstrated a novel drug target, i.e. GPAT, including the use of rat 
20 and human genes as well as promoters to screen for novel drugs or chemical entities that modulate 
expression of the gene or activity of the gene product. 

XI. Spot-14 Gene and Polypeptide 

25 One of the differentially expressed bands identified during the study was a rat partial cDNA for the 
Spot-14 gene. Spot-14 sequences are known in human (Grillasca et al., 1997, FEBS Lett., 401: 38-42, 
GenBank Accession No. Y08409), rat (Liaw C.W. and Towle H.C., 1984, J. Biol Chem., 259: 7253- 
7260, GenBank Accession No. K01934) and mouse (Grillasca etal., 1997, FEBS Lett, 401: 38-42, 
GenBank Accession No. X95279). Expression of the rat and mouse Spot-14 gene has been 

30 extensively studied in liver and adipose tissue. The Spot-14 protein, found in the nuclei of lipogenic 
tissues using Spot-14-specific antibodies, is induced synergistically by thyroid hormone (T3) and 
dietary carbohydrate (Kinlaw et al, 1989, J. Biol Chem., 264: 19779-19783; Kinlaw et al., 1993, 
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Endocrinology, 133: 645-650; Clarke et aL, 1990, /. Nutr., 120: 218-224; Jump et aL, 1994, J. Lipid 
Res., 35: 1076-1084 andLiuH.C. andTowle H.C., 1994, Mol. Endocrinol., 8: 1021-1037). 

Spot- 14 has been implicated in lipogenesis, more specifically being a metabolic integrator that 
5 increases lipogenesis in normal and cancerous tissue (Cunningham et aL, 1998, Tliyroid, 8: 8 15-825). 
The THRSP gene is expressed in human liver and adipocytes, particularly in lipomatous nodules. 
Moreover, its expression is altered in streptozotocin-induced diabetes (Jump et al., 1990, Mol 
Endocrinol, 4: 1655-1660) which is consistent with the present inventors' results that suggest mRNA 
abundance is reduced in STZ-induced diabetic rats. The present inventors' Northern blot data (Table 
10 2) are consistent with data reported previously showing that PUFAs decrease Spot- 14 mRNA levels 
(Foretz et aL, 1999, Biochem. J., 341: 371-376). 

Grillasca et aL (1997, FEBSLett., 401: 38-42) cloned the human and mouse genes (also called 
THRSP) and promoters, and found that it has the same organization as the rat gene and predicts a 
15 highly conserved amino acid sequence (more than 80%). Taviaux et al. (1997, Cyiogenet. Cell Genet., 
76: 219-220) mapped the THRSP gene to 1 Iql3.5-ql4.1 by fluorescence in situ hybridization. 

Enhanced long-chain fatty acid synthesis may occur in breast cancer. It is necessary for tumor growth 
indicative of a poor prognosis. The Spot-14 protein activates genes encoding the enzymes of fatty acid 

20 synthesis. Amplification of chromosome region 1 lql3, where the THRSP gene resides, also predicts a 
poor prognosis in breast tumors. Moncur et al. (1998, Proc. Natl. Acad. Set, 95: 6989-6994) localized 
the THRSP gene between markers D11S906 and D11S937, at the telomeric end of the amplified 
region at 1 lql3, and found that it was amplified and expressed in breast cancer-derived cell lines. 
Other findings supported a role for the protein as a determinant of tumor lipid metabolism. Expression 

25 of Spot-14 provided a pathophysiologic link between 2 prognostic indicators in breast cancer: 
enhanced lipogenesis and 1 lql3 amplification. 

The present invention teaches a method for identifying test compounds for a drug target, i.e. Spot-14, 
which includes the use of rat and human genes as well as promoters to screen for novel drugs or 
30 chemical entities that modulate expression of the gene or activity of the gene product. 
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XII. Catechol- O-methyltransferase Gene and Polypeptide 

One of the differentially expressed bands identified during the study was a rat partial cDNA for the 
catechol-O-methyltransferase (COMT) gene (Salminen et al., 1990, Gene, 93: 241-247 and 
Lundstrom et al., 1991, DNA Cell Biol., 10: 181-189). 

COMT inactivates a variety of catechol containing molecules in different organisms by methylating 
one of the phenolic hydroxyl groups in the substrate (Guldberg and Marsden, 1975, Pharmacol. Rev., 
27: 135-306). In mammals, neurotransmitters, hormones, and drugs containing the catechol moiety, 
such as L-DOPA used in the treatment of Parkinson's disease, are inactivated by COMT (Tenhunen 
J.; 1996, DNA Cell Biol. 15: 461-473). Inhibitors of COMT are believed to be beneficial for the 
treatment of Parkinson's and Alzheimer's diseases (Jorga et al., 2000, Clin. Pharmacol. Ther., 67: 
610-620 and Chong B.S. and Mersfelder T.L., 2000, Ann. Phannacother., 34: 1056-1065). 

The human and rat COMT genes and promoters have been described (Tenhunen et al., 1994, Eur. J. 
Biochem., 223: 1049-1059; Xie et al., 1999, Mol. Pharmacol, 56: 31-38 and Tenhunen J., 1996, DNA 
Cell Biol, 15: 461-473). COMT has been purified and antibodies against it have been described 
(Tilgmann C. and Ulmanen I., 1996, / Chromatogr. B Biomed. Appi, 684: 147-461 and Kastner et 
al., 1994, Neuroscience, 62: 449-457). 

Enzymatic assays for COMT using adrenaline as substrate, have been published and are well known 
by persons skilled in the art (Vieira-Coelho M. and Soares-da-Silva P., 1999, Brain Res., 821 : 69-78 
andBorges etal., 1998, J. Enzyme Inhib. 13: 473-483). 

Using the rat partial cDNA clone as the probe for Northern blotting, the present inventors show for 
the first time that PUFAs decrease COMT mRNA levels (see Tables 1 and 2). 

The present inventors have thus demonstrated a novel method for identifying test compounds which 
target COMT expression, which includes the use of rat and human genes as well as promoters to 
screen for novel drugs or chemical entities that modulate expression of the gene or activity of the gene 
product. 
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Xm INSIGl Gene and Polypeptide 

One of the differentially expressed bands identified during the study was a rat partial cDNA for the 
insulin-induced gene 1 (INSIGl). INSIGl sequences are known in human (Peng et ah, 1997, 
5 Genomics, 43: 278-284, GenBank Accession No. U96876) and rat where it was originally named CL- 
6 (Diamond et al., 1993, J. Biol. Chem., 268: 15185-15192, GenBank Accession No. L13619). 

Rat CL-6 is the most highly insulin-induced gene in a liver cell line and expressed in proliferating 
liver during regeneration and development (Bortoff et al., 1997, Endocrine, 7: 199-207; Chin et al., 
10 1995, Am. J. Physiol, 269: E691-E700 and Haber et al., 1993, Hepatology, 22: 906-914). 

The human gene shares 80% identity with the rat gene within the translated region. By fluorescence in 
situ hybridization the gene was mapped to 7q36 (Peng et al., 1997, Genomics, 43: 278-284). The 
predicted molecular weights for the human and rat proteins are 30 and 28 kDa, respectively. INSIGl 
15 has five potential membrane spanning domains and an experimental molecular weight of 

approximately 43 kDa (Diamond et al, 1993, J. Biol Chem., 268: 15185-15192) determined by using 
anti-CL-6 antisera in Western blots against the rat protein. 

INSIGl is known to be involved in liver regeneration and is highly induced by insulin. The protein 
20 has no clear homology to functional domains of other proteins. The highest expression is in liver and 
kidney followed by heart and muscle (Diamond etal., 1993, J.Biol Chem., 268: 15185-15192). 
Promoter studies have been conducted with human INSIGl using luciferase assay (Peng et al., 1997, 
Genomics, 43 : 278-284). 

25 Using the rat partial cDNA clone as the probe for Northern blotting the present inventors show for the 
first time that PUFAs decrease INSIGl mRNA levels (see Tables 1 and 2). 

The present inventors have thus demonstrated a novel method for identifying test compounds which 
target. INSIGl expression, which includes the use of rat and human genes as well as promoters to 
30 screen for novel drugs or chemical entities that modulate expression of the gene or activity of the gene 
product. 
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Subject Polynucleotides and Polypeptides 

The subject polynucleotides and polypeptides may be employed as research reagents and materials for 
discovery of treatments of and diagnostics for disease, particularly human disease, as further 
5 discussed herein. 

Nucleotide Probes 

The nucleic acid molecules of the invention allow those skilled in the art to construct nucleotide 
10 probes for use in the detection of nucleotide sequences in biological materials. As described herein, a 
number of unique restriction sequences for restriction enzymes are incorporated in the nucleic acid 
molecule identified in the sequence listings of the subject polynucleotides, and these provide access to 
nucleotide sequences which code for polypeptides unique to the subject polynucleotides of the 
invention. Nucleotide sequences unique to the subject polynucleotides or isoforms thereof can also be 
15 constructed by chemical synthesis and enzymatic ligation reactions carried out by procedures known 
in the art. 

A nucleotide probe may be labeled with a detectable marker such as a radioactive label which 
provides for an adequate signal and has sufficient half-life such as 32 P, 3 H, l4 C or the like. Other 

20 detectable markers which may be used include antigens that are recognized by a specific labeled 
antibody, fluorescent compounds, enzymes, antibodies specific for a labeled antigen, and 
chemilurninescent compounds. An appropriate label may be selected with regard to the rate of 
hybridization and binding of the probe to the nucleotide to be detected and the amount of nucleotide 
available for hybridization. The nucleotide probes may be used to detect genes related to or analogous 

25 to the subject polynucleotides of the invention. 

Accordingly, the present invention also provides a method of detecting the presence of nucleic acid 
molecules encoding a polypeptide related to or analogous to the subject polynucleotides in a sample 
comprising contacting the sample under hybridization conditions with one or more of the nucleotide 
30 probes of the invention labeled with a detectable marker, and determining the degree of hybridization 
between the nucleic acid molecule in the sample and the nucleotide probes. 
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Hybridization conditions which may be used in the method of the invention are known in the art and 
are described for example in Sambrook et al., supra. The hybridization product may be assayed using 
techniques known in the art. The nucleotide probe may be labeled with a detectable marker as 
described herein and the hybridization product may be assayed by detecting the detectable marker or 
5 the detectable change produced by the detectable marker. 

Primers 

The identification of the nucleic acid molecule of the invention also permits the identification and 
10 isolation, or synthesis of nucleotide sequences which may be used as primers to amplify a 

polynucleotide molecule of the invention, for example in polymerase chain reaction (PCR). The 
length and bases of the primers for use in the PCR are selected so that they will hybridize to different 
strands of the desired sequence and at relative positions along the sequence such that an extension 
product synthesized from one primer when it is separated from its template can serve as a template for 
1 5 extension of the other primer into a nucleic acid of defined length. 

Primers which may be used in the invention are oligonucleotides i.e. molecules containing two or 
more deoxyribonucleotides of the nucleic acid molecule of the invention which occur naturally as in a 
purified restriction endonuclease digest or are produced synthetically using techniques known in the 

20 art such as, for example, phosphotriester and phosphodi ester methods or automated techniques (see, 
Connolly B. A., 1987, NucL Acid Res., 15: 3131-3139). The primers are capable of acting as a point 
of initiation of synthesis when placed under conditions which permit the synthesis of a primer 
extension product which is complementary to the DNA sequence of the invention e.g. in the presence 
of nucleotide substrates, an agent for polymerization such as DNA polymerase and at suitable 

25 temperature andpH. Preferably, the primers are sequences that do not form secondary structures by 
base pairing with other copies of the primer or sequences that form a hair pin configuration. The 
primer may be single or double-stranded. When the primer is double-stranded it may be treated to 
separate its strands before using it to prepare amplification products. The primer preferably contains 
between about 7 and 25 nucleotides. 

30 

The primers may be labeled with detectable markers which allow for detection of the amplified 
products. Suitable detectable markers are radioactive markers such as 32 P, 35 S, 125 I and 3 H, luminescent 
markers such as chemiluminescent markers, preferably luminol and fluorescent markers, preferably 
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dansyl chloride, fluorescein-5-isothiocyanate and 4-fluor-7-nitrobenz-2-oxa-l,3 diazole andcofactors 
such as biotin. It will be appreciated that the primers may contain non-complementary sequences 
provided that a sufficient amount of the primer contains a sequence which is complementary to a 
nucleic acid molecule of the invention or oligonucleotide sequence thereof, which is to be amplified. 
5 Restriction site linkers may also be incorporated into the primers allowing for digestion of the 

amplified products with the appropriate restriction enzymes facilitating cloning and sequencing of the 
amplified product. 

Assays - Amplifying Sequences 

10 

Thus, a method of determining the presence of a nucleic acid molecule having a sequence encoding 
the subject polynucleotides or a predetermined oligonucleotide fragment thereof in a sample, is 
provided comprising treating the sample with primers which are capable of amplifying the nucleic 
acid molecule or the predetermined oligonucleotide fragment thereof in a polymerase chain reaction 
15 to form amplified sequences, under conditions which permit the formation of amplified sequences 
and, assaying for amplified sequences. 

The polymerase chain reaction refers to a process for amplifying a target nucleic acid sequence as 
generally described in Innis M.A. and Gelfand D.H., 1989, PCR Protocols, A Guide to Methods and 
20 Applications, Innis M.A., Gelfand D.H., Shinsky J J. and White T J. (eds), Academic Press, NY, pp. 
3-12, which are incorporated herein by reference. Conditions for amplifying a nucleic acid template 
are described in Innis M.A. and Gelfand D.H., 1989, PCR Protocols, A Guide to Methods and 
Applications, Innis M. A., Gelfand DJEL, Shinsky J. J. and White T.J. (eds), Academic Press, NY, pp. 
3-12, which is also incorporated herein by reference. 

25 

The amplified products can be isolated and distinguished based on their respective sizes using 
techniques known in the art. For example, after amplification, the DNA sample can be separated on an 
agarose gel and visualized, after staining with ethidium bromide, under ultraviolet (UV) light. DNA 
may be amplified to a desired level and a further extension reaction may be performed to incorporate 
30 nucleotide derivatives having detectable markers such as radioactive labeled or biotin labeled 

nucleoside triphosphates. The primers may also be labeled with detectable markers. The detectable 
markers may be analyzed by restriction and electrophoretic separation or other techniques known in 
the art. 
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The conditions which may b'e employed in the methods of the invention using PGR are those which 
permit hybridization and amplification reactions to proceed in the presence of DNA in a sample and 
appropriate complementary hybridization primers. Conditions suitable for the polymerase chain 
5 reaction are generally known in the art. For example, see Innis M.A. and Gelfand D.H., 1 989, PCR 
Protocols, A Guide to Methods and Applications, Innis M.A., Gelfand D.H., Shinsky JJ. and White 
T J. (eds), Academic Press, NY, pp. 3-12, which is incorporated herein by reference. Preferably, the 
PCR utilizes polymerase obtained from thermophilic bacterium Tltermus aquaticus (Taq polymerase, 
GeneAmp Kit, Perkin Elmer Cetus) or other thermostable polymerase may be used to amplify DNA 
1 0 template strands. 

It will be appreciated that other techniques such as the Ligase Chain Reaction (LCR) and Nucleic- 
Acid Sequence Based Amplification (NASBA) maybe used to amplify a nucleic acid molecule of the 
invention. In LCR, two primers which hybridize adjacent to each other on the target strand are li gated 
15 in the presence of the target strand to produce a complementary strand (Backman, 1 991 and European 
Published Application No. 0320308, published Jun. 14, 1989). NASBA is a continuous amplification 
method using two primers, one incorporating a promoter sequence recognized by an RNA polymerase 
and the second derived from the complementary sequence of the target sequence to the first primer 
(U.S. Pat. No. 5,130,238 to Malek). 

20 

Vectors 

The present invention also teaches vectors which comprise a polynucleotide or polynucleotides of the 
present invention, host cells which are genetically engineered with vectors of the invention and the 
25 production of polynucleotides of the invention by recombinant techniques. 

In accordance with this aspect of the invention the vector may be, for example, a plasmid vector, a 
single or double-stranded phage vector, or a single or double-stranded RNA or DNA viral vector. In 
certain embodiments in this regard, the vectors provide for specific expression. Such specific 
30 expression may be inducible expression or expression only in certain types of cells or both inducible 
and cell-specific. Particular among inducible vectors are vectors that can be induced for expression by 
environmental factors that are easy to manipulate, such as temperature and nutrient additives. A 
variety of vectors suitable to this aspect of the invention, including constitutive and inducible 
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expression vectors for use in prokaryotic and eukaryotic hosts, are well known and employed 
routinely by those of skill in the art. Such vectors include, among others, chromosomal, episomal and 
virus-derived vectors, e.g., vectors derived from bacterial plasmids, from bacteriophage, from 
transposons, from yeast episomes, from insertion elements, from yeast chromosomal elements, from 
5 viruses such as baculoviruses, papova viruses such as S V40, vaccinia viruses, adenoviruses, fowl pox 
viruses, pseudorabies viruses and retroviruses, and vectors derived from combinations thereof, such as 
those derived from plasmid and bacteriophage genetic elements, such as cosmids and phagemids. All 
of these may be used for expression in accordance with this aspect of the present invention. 

10 The following vectors, which are commercially available, are provided by way of example. Among 
vectors for use in bacteria are p9E-9, pQE-16, pQE-30, pQE-40, pQE-50 and pQE~60 (Qiagen); 
pCRn, pCRA-TOPO, pTrcHis and pBAD-TOPO (Invitrogen); pGEM-3Z, pGEMEX-1, pET-5 
(Promega); pBS phagemid vectors, Phagescript vectors, Bluescript vectors, pCAL, pET-3 and 
pSPUTK (Stratagene); pTrc99A, pKK223-3, pKK232-8 and pRIT2T (Pharmacia); pMAL (New 

1 5 England Biolabs); and pBR322 (ATCC 37017). Among eukaryotic vectors are pGAPZ, pYES2, 

pYES2/CT and pcDNA3.1 (Invitrogen); pCAT3 and pGL3 (Promega); pCMV-Script, pXTl, pDual, 
pCMVLacI, pESC, HybriZAP2.1, ImmunoZAP and pRS (Stratagene); and pSVK3, pSVL and pMSG 
(Pharmacia). These vectors are listed solely by way of illustration of the many commercially available 
and well known vectors that are available to those of skill in the art for use in accordance with this 

20 aspect of the present invention. It will be appreciated that any other plasmid or vector suitable for, for 
example, introduction, maintenance, propagation or expression of a polynucleotide or polypeptide of 
the invention in a host may be used in this aspect of the invention. Generally, any vector suitable to 
maintain, propagate or express polynucleotides to express a polypeptide or polynucleotide in a host 
may be used for expression in this regard. 

25 

The DNA sequence in the expression vector is operatively linked to appropriate expression control 
sequence(s), including, for instance, a promoter to direct mRNA transcription. Promoter regions can 
be selected from any desired gene using vectors that contain a reporter transcription unit lacking a 
promoter region, such as a chloramphenicol acetyl transferase (CAT) transcription unit, downstream 
30 of restriction site or sites for introducing a candidate promoter fragment; i.e., a fragment that may 

contain a promoter. As is well known, introduction into the vector of a promoter-containing fragment 
at the restriction site upstream of the CAT gene engenders production of CAT activity, which can be 
detected by standard CAT assays. Vectors suitable to this end are well known and readily available, 
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such as pKK232-8 and pCAT3. Promoters for expression of polynucleotides of the present invention 
include not only well known and readily available promoters, but also promoters that readily may be 
obtained by the foregoing technique, using a reporter gene. Among known prokaryotic promoters 
suitable for expression of polynucleotides and polypeptides in accordance with the present invention 
5 are the E. coli lad and lacZ promoters, the T3 and T7 promoters, the gpt promoter, the lambda PR 
and PL promoters, and the trp promoter. Among known eukaryotic promoters suitable in this regard 
are the CMV immediate early promoter, the HSV thymidine kinase promoter, the early and late S V40 
promoters, the promoters of retroviral LTRs, such as those of the Rous sarcoma virus (RSV), and 
metallothionein promoters, such as the mouse metallothionein-I promoter. 

10 

Vectors for propagation and expression generally will include selectable markers and amplification 
regions, such as, for example, those set forth in Sambrook et al., supra. 

Host Cells 

15 

As hereinbefore mentioned, the present invention also teaches host cells which are genetically 
engineered with vectors of the invention. 

Polynucleotide constructs in host cells can be used in a conventional manner to produce the gene 
20 product encoded by the recombinant sequence. The subj ect polynucleotides or polypeptides products 
or isoforms or parts thereof, may be obtained by expression in a suitable host cell using techniques 
known in the art. Suitable host cells include prokaryotic or eukaryotic organisms or cell lines, for 
example bacterial, mammalian, yeast, or other fungi, viral, plant or insect cells. Methods for 
transforming or transfecting cells to express foreign DNA are well known in the art (See for example, 
25 Itakura et al., U.S. Pat. No. 4,704,362; Hinnen et al, 1978; Murray et al, U.S. Pat. No. 4,801,542; 
McKnight et al., U.S. Pat. No. 4,935,349; Hagen et al., U.S. Pat. No. 4,784,950; Axel et al., U.S. Pat. 
No. 4,399,216; Goeddal et al., U.S. Pat. No. 4,766,075 and Sambrook et al., 1989, Molecular Cloning, 
2nd Edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbour, NY all of which are 
incorporated herein by reference). Representative examples of appropriate hosts include bacterial 
30 cells, such as Streptococci, Staphylococci, E. coli, Streptomyces and Bacillus subtilis\ fungal cells, 
such as yeast cells and Aspergillus cells; insect cells such as Drosophila S2 and Spodoptera Sf9 cells; 
animal cells such as CHO, COS-1, ZR-75-1, Chang, HeLa, C127, 3T3, HepG2, BHK, 293 and Bowes 
melanoma cells; and plant cells. 
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Host cells can be genetically engineered to incorporate polynucleotides and express polynucleotides 
of the present invention. Introduction of polynucleotides into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, transvection, microinjection, cationic 
lipid-mediated transfection, electroporation, transduction, scrape loading, ballistic introduction, 
5 infection or other methods. Such methods are described in many standard laboratory manuals, such as 
Davis et al., 1986, Basic Methods in Molecular Biology, Elsevier, NY and Sambrook et al., 1989, 
Molecular Cloning, 2nd Edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbour, NY. 

Production of the Subject Polypeptides 

10 

As hereinbefore mentioned, the present invention also teaches the production of polynucleotides of 
the invention by recombinant techniques. 

The subject polynucleotides encode polypeptides which are the mature protein plus additional amino- 
15 or carboxyl-terminal amino acids, or amino acids interior to the mature polypeptide (when the mature 
form has more than one polypeptide chain, for instance). Such sequences may play a role in 
processing of a protein from precursor, to a mature form, may allow protein transport, may lengthen or 
shorten protein half-life or may facilitate manipulation of a protein for assay or production, among 
other things. Generally, as is the case in vivo, the additional amino acids may be processed away from 
20 the mature protein by cellular en2ymes. 

A precursor protein, having the mature form of the polypeptide fused to one or more prosequences 
may be an inactive form of the polypeptide. When prosequences are removed such inactive precursors 
generally are activated. Some or all of the prosequences may be removed before activation. Generally, 
25 such precursors are called proproteins. 

Thus, a polynucleotide of the present invention may encode a mature protein, a mature protein plus a 
leader sequence (which may be referred to as a preprotein), a precursor of a mature protein having one 
or more prosequences which are not the leader sequences of a preprotein, or a preproprotein, which is 
30 a precursor to a proprotein, having a leader sequence and one or more prosequences, which generally 
are removed during processing steps that produce active and niature forms of the polypeptide. 
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The polypeptides of the invention may be prepared by culturing the host/vector systems described 
above, in order to express the recombinant polypeptides. Recombinantly produced subject protein or 
parts thereof, may be further purified using techniques known in the art such as commercially 
available protein concentration systems, by salting out the protein followed by dialysis, by affinity 
5 chromatography, or using anion or cation exchange resins. 

Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other cells under the control 
of appropriate promoters. Cell-free translation systems can also be employed to produce such proteins 
using DNA derived from the DNA constructs of the present invention. Appropriate cloning and 
10 expression vectors for use with prokaryotic and eukaiyotic hosts are described by Sambrook et al., 
supra. 

Polynucleotides of the invention, encoding the heterologous structural sequence of a polynucleotide or 
polypeptide of the invention generally will be inserted into a vector using standard techniques so that 

15 it is operably linked to the promoter for expression. The polynucleotide will be positioned so that the 
transcription start site is located appropriately 5 ! to a ribosome binding site. The ribosome binding site 
will be 5' to the AUG that initiates translation of the polynucleotide or polypeptide to be expressed. 
Generally, there will be no other open reading frames that begin with an initiation codon, usually 
AUG, and lie between the ribosome binding site and the initiation codon. Also, generally, there will 

20 be a translation stop codon at the end of the expressed polynucleotide and there will be a 

polyadenylation signal in constructs for use in eukaiyotic hosts. Transcription termination signal 
appropriately disposed at the 3* end of the transcribed region may also be included in the 
polynucleotide construct. 

25 For secretion of the translated protein into the lumen of the endoplasmic reticulum, into the 
periplasmic space or into the extracellular environment, appropriate secretion signals may be 
incorporated into the expressed polynucleotide or polypeptide. These signals may be endogenous to 
the polynucleotide or they may be heterologous signals. Microbial cells employed in expression of 
proteins can be disrupted by any convenient method, including freeze-thaw cycling, sonication, 

30 mechanical disruption, or use of cell lysing agents, or other such methods know to those skilled in the 
art. A subject polynucleotide or polypeptide can be recovered and purified from recombinant cell 
cultures by known methods including ammonium sulfate or ethanol precipitation, acid extraction, 
anion or cation exchange chromatography, phosphocellulose chromatography, hydrophobic 
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interaction chromatography, affinity chromatography, hydroxylapatite chromatography and lectin 
chromatography. Most preferably, high performance liquid chromatography is employed for 
purification. Well known techniques for refolding protein may be employed to regenerate active 
conformation when the polynucleotide is denatured during isolation and or purification, 

5 

A nucleic acid molecule of the invention may be cloned into a glutathione S-transferase (GST) gene 
fusion system for example the pGEX-lT, pGEX-2T and pGEX-3X of Pharmacia. The fused gene may 
contain a strong lac promoter, inducible to a high level of expression by IPTG, as a regulatory 
element. Thrombin or factor Xa cleavage sites may be present which allow proteolytic cleavage of the 

10 desired polypeptide from the fusion product. The glutathione S-transferase-subject polypeptide fusion 
protein may be easily purified using a glutathione sepharose 4B column, for example from Pharmacia. 
The 26 kDa glutathione S-transferase polypeptide can be cleaved by thrombin (pGEX-lT or pGEX- 
2T) or factor Xa (pGEX-3X) and resolved from the polypeptide using the same affinity column. 
Additional chromatographic steps can be included if necessary, for example Sephadex or DEAE 

1 5 cellulose. The two enzymes may be monitored by protein and enzymatic assays and purity may be 
confirmed using SDS-PAGE. 



The subject protein or parts thereof may also be prepared by chemical synthesis using techniques well 
known in the chemistry of proteins such as solid phase synthesis (Merrifield, 1964, J. Am. Chetn. 
20 Assoc., 85: 2149-2154) or synthesis in homogenous solution (Houbenweyl et al., 1987, Methods of 
Organic Chemistry, Wansch E. (ed), Vol. 15 I and II, Thieme, Germany). 

Within the context of the present invention, the subject polypeptide includes various structural forms 
of the primary protein which retain biological activity. For example, the subject polypeptide may be in 
25 the form of acidic or basic salts or in neutral form. In addition, individual amino acid residues may be 
modified by oxidation or reduction. Furthermore, various substitutions, deletions or additions may be 
made to the amino acid or nucleic acid sequences, the net effect being that biological activity of the 
subject polypeptide is retained. Due to code degeneracy, for example, there may be considerable 
variation in nucleotide sequences encoding the same amino acid. 



30 



The polypeptide may be expressed in a modified form, such as a fusion protein, and may include not 
only secretion signals but also additional heterologous functional regions. Thus, for instance, a region 
of additional amino acids, particularly charged amino acids, may be added to the carboxyl- or amino- 
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terminus of the polypeptide to improve stability and persistence in the host cell during purification or 
during subsequent handling and storage. Also, fusion proteins may be added to the polynucleotide or 
polypeptide to facilitate purification. Such regions may be removed prior to final preparation of the 
polynucleotide or polypeptide. The addition of peptide moieties ^.polynucleotides or polypeptides to 
5 engender secretion or excretion, to improve stability or to facilitate purification, among others, are 
familiar and routine techniques in the art. In drug discovery, for example, proteins have been fused 
with antibody Fc portions for the purpose of high-throughput screening assays to identify antagonists 
(see Bennett et al., 1995, J. Mol Recognit., 8: 52-58, and Johanson et al.,1995, Biol. Chem., 270: 
9459-9471). 

10 

Antibodies 

With respect to protein-based testing, antibodies can be generated to the fat regulated gene product 
using standard immunological techniques, fusion proteins or synthetic peptides as described herein. 

15 Monoclonal antibodies can also be produced using now conventional techniques such as those 

described in Waldmann T.A., 1991, Science, 252: 1657-1662 and Harlow E. and Lane D. (eds.), 1988, • 
Antibodies: A Laboratory Manual, Cold Harbour Press, Cold Harbour, NY. It will also be appreciated 
that antibody fragments, i.e. Fab' fragments, can be similarly employed. Immunoassays, for example 
ELISAs, in which the test sample is contacted with antibody and binding to the gene product detected, 

20 can provide a quick and efficient method of determining the presence and quantity of the fatty acid 
regulated gene product. For example, the antibodies can be used to test the effect of pharmaceuticals 
in subjects enrolled in clinical trials. 

Thus, the present invention also provides polyclonal and/or monoclonal antibodies and fragments 
25 thereof, and immunologic binding equivalents thereof, which are capable of specifically binding to the 
subject polypeptides and fragments thereof or to polynucleotide sequences from the subject 
polynucleotide region, particularly from the subject polypeptide locus or a portion thereof. The term 
"antibody" is used both to refer to a homogeneous molecular entity, or a mixture such as a serum 
product made up of a plurality of different molecular entities. Polypeptides may be prepared 
30 synthetically in a peptide synthesizer and coupled to a carrier molecule (e.g., keyhole limpet 

hemocyanin) and injected over several months into rabbits. Rabbit sera is tested for immunoreactivity 
to the subject polypeptide or fragment. Monoclonal antibodies may be made by injecting mice with 
the protein polypeptides, fusion proteins or fragments thereof. Monoclonal antibodies are screened by 
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ELISA and tested for specific immunoreactivity with subject polypeptide or fragments thereof 
(Harlow E. and Lane D. (eds.), 1988, Antibodies: A Laboratoiy Manual, Cold Harbour Press, Cold 
Harbour, NY). These antibodies are useful in assays as well as pharmaceuticals. 

5 Once a sufficient quantity of desired polypeptide has been obtained, it may be used for various 

purposes. A typical use is the production of antibodies specific for binding. These antibodies may be 
either polyclonal or monoclonal, and may be produced by in vitro or in vivo techniques well known in 
the art. For production of polyclonal antibodies, an appropriate target immune system, typically 
mouse or rabbit, is selected. Substantially purified antigen is presented to the immune system in a 
10 fashion determined by methods appropriate for the animal and by other parameters well known to 
immunologists. Typical routes for injection are in footpads, intramuscularly, intraperitoneally, or 
intradermally. Of course, other species may be substituted for mouse or rabbit. Polyclonal antibodies 
are then purified using techniques known in the art, adjusted for the desired specificity. 

15 An immunological response is usually assayed with an immunoassay. Normally, such immunoassays 
involve some purification of a source of antigen, for example, that produced by the same cells and in 
the same fashion as the antigen. A variety of immunoassay methods are well known in the art, such as 
in Harlow E. and Lane D. (eds.), 1988, Antibodies: A Laboratory Manual, Cold Harbour Press, Cold 
Harbour, NY, or Goding J.W., 1996, Monoclonal Antibodies: Principles and Practice: Production 

20 and Application of Monoclonal Antibodies in Cell Biology, Biochemistry and Immunology, 3 rd edition, 
Academic Press, NY. 

Monoclonal antibodies with affinities of 10 8 M" 1 or preferably 10 9 to 10 10 M" 1 or stronger will 
typically be made by standard procedures as described in Harlow E. and Lane D. (eds.), 1988, 

25 Antibodies: A Laboratory Manual, Cold Harbour Press, Cold Harbour, NY or Goding J.W., 1996, 
Monoclonal Antibodies: Principles and Practice: Production and Application of Monoclonal 
Antibodies in Cell Biology, Biochemistry and Immunology, 3 rd edition, Academic Press, NY. Briefly, 
appropriate animals will be selected and the desired immunization protocol followed. After the 
appropriate period of time, the spleens of such animals are excised and individual spleen cells fused, 

30 typically, to immortalized myeloma cells under appropriate selection conditions. Thereafter, the cells 
are clonally separated and the supernatants of each clone tested for their production of an appropriate 
antibody specific for the desired region of the antigen. 
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Other suitable techniques involve in vitro exposure of lymphocytes to the antigenic polypeptides, or 
alternatively, to selection of libraries of antibodies in phage or similar vectors (Huse et al., 1989, 
Science, 246: 1275-1281). The polypeptides and antibodies of the present invention may be used with 
or without modification. Frequently, polypeptides and antibodies will be labeled by joining, either 
5 covalently or non-covalently, a substance which provides for a detectable signal. A wide variety of 
labels and conjugation techniques are known and are reported extensively in both the scientific and 
patent literature. Suitable labels include radionuclides, en2ymes, substrates, cofactors, inhibitors, 
fluorescent agents, chemiluminescent agents, magnetic particles and the like. Patents teaching the use 
of such labels include U.S. Pat. Nos. 3,817,837; 3,850,752; 3,939,350; 3,996,345; 4,277,437; • 
10 4,275,149 and 4,366,241. Also, recombinant immunoglobulins may be produced (see U.S. Pat. No. 
4,816,567). 

Generation of Polyclonal Antibody Against the Subject Polynucleotide 

15 Segments of the subject polynucleotide coding sequence are expressed as fusion protein in E. coli. 
The overexpressed protein is purified by gel elution and used to immunize rabbits and mice using a 
procedure similar to the one described by Harlow E. and Lane D. (eds.), 1988, Antibodies: A 
Laboratory Manual, Cold Harbour Press, Cold Harbour, NY. This procedure has been shown to 
generate antibodies against various other proteins (for example, see Kraemer et al., 1993, J. Lipid 

20 Res., 34: 663-671). 

Briefly, a stretch of coding sequence selected from the subject polynucleotide is cloned as a fusion 
protein in plasmid pET5A (Novagen, WI) or pMAL system (New England Biolabs). After induction 
with IPTG, the overexpression of a fusion protein with the expected molecular weight is verified by 

25 SDS-PAGE. Fusion protein is purified from the gel by electroelution. The identification of the protein 
as the subject polypeptide fusion product can be verified by protein sequencing at the N-terminus. 
Next, the purified protein is used as immunogen in rabbits. Rabbits are immunized with 100 ^ig of the 
protein in complete Freund's adjuvant and boosted twice in 3 week intervals, first with 100 jig of 
immunogen in incomplete Freund's adjuvant followed by 100 jig of immunogen in PBS. Antibody 

30 containing serum is collected two weeks thereafter. 



This procedure is repeated to generate antibodies against the mutant forms of the subject polypeptide. 
These antibodies, in conjunction with antibodies to wild type subject polypeptide, are used to detect 
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the presence and the relative level of the mutant forms in various tissues and biological fluids. 

Generation of Monoclonal Antibodies Specific for the Subject Polypeptide 

5 Monoclonal antibodies are generated according to the following protocol. Mice are immunized with 
immunogen comprising intact subject polypeptide or its peptides (wild type or mutant) conjugated to 
keyhole limpet hemocyanin using glutaraldehyde or EDC as is well known. 

10 The immunogen is mixed with an adjuvant. Each mouse receives four injections of 10 to 100 jag of 
immunogen and after the fourth injection blood samples are taken from the mice to determine if the 
serum contains antibody to the immunogen. Serum titer is determined by ELISA or RIA. Mice with 
sera indicating the presence of antibody to the immunogen are selected for hybridoma production. 

15 Spleens are removed from immune mice and a single cell suspension is prepared as described by 
Harlow E. and Lane D. (eds.), 1988, Antibodies: A Laboratory Manual, Cold Harbour Press, Cold 
Harbour, NY. Cell fusions are performed essentially as described by Kohier G. and Milstein C, 1975, 
Nature, 256: 495-497. Briefly, P3.65.3 myeloma cells (American Type Culture Collection, Rockville, 
MD) are fused with immune spleen cells using polyethylene glycol as described by Harlow E. and 

20 Lane D. (eds.), 1988, Antibodies: A Laboratory Manual, Cold Harbour Press, Cold Harbour, NY. 
Cells are plated at a density of 2 x 10 s cells/well in 96 well tissue culture plates. Individual wells are 
examined for growth and the supernatants of wells with growth are tested for the presence of subject 
polypeptide specific antibodies by ELISA or RIA using wild type or mutant target protein. Cells in 
positive wells are expanded and subcloned to establish and confirm monoclonality. 

25 

Clones with the desired specificities are expanded and grown as ascites in mice or in a hollow fiber 
system to produce sufficient quantities of antibody for characterization and assay development. 

Sandwich Assay for the Subject Polypeptide 

30 

Monoclonal antibody is attached to a solid surface such as a plate, tube, bead, or particle. Preferably, 
the antibody is attached to the well surface of a 96-well ELISA plate. A 100 \i\ sample (e.g., serum, 
urine, tissue cytosol) containing the subject polypeptide/protein (wild-type or mutant) is added to the 
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solid phase antibody. The sample is incubated for 2 hrs at room temperature. Next the sample fluid is 
decanted, and the splid phase is washed with buffer to remove unbound material. One hundred [x\ of a 
second monoclonal antibody (to a different determinant on the subject polypeptide/protein) is added 
to the solid phase. This antibody is labeled with a detector molecule or atom (e.g., 125 I, enzyme, 
5 fluorophore, or a chromophore) and the solid phase with the second antibody is incubated for two hrs 
at room temperature. The second antibody is decanted and the solid phase is washed with buffer to 
remove unbound material. 

10 The amount of bound label, which is proportional to the amount of subject polypeptide/ protein 
present in the sample, is quantitated. Separate assays are performed using monoclonal antibodies 
which are specific for the wild-type subject polypeptide as well as monoclonal antibodies specific for 
each of the mutations identified in subject polypeptide. 

1 5 Detecting Presence of or Predisposition for Disorders Affected by Lipid Metabolism and Monitoring 
Treatment of Same 

As previously discussed, lipid metabolism is frequently disregulated in disease. It is likely that genetic 
polymorphisms in fat regulated genes will contribute to disease susceptibility. 

20 

The subject polynucleotides taught herein are useful to detect genetic polymorphisms of the subject 
polynucleotides, or to detecting changes in the level of expression of the subject polynucleotides, as a 
diagnostic tool. Detection of an aberrant form of the subject polynucleotide, or a decrease or increase 
in the level of expression of the subject polynucleotide in a eukaryote, particularly a mammal, and 
25 especially a human, will provide a method for diagnosis of a disease. Eukaryotes (herein also 

"individuals)"), particularly mammals, and especially humans, exhibiting genetic polymorphisms of 
the subject polynucleotides, or changes in expression of the subject polynucleotides may be detected 
by a variety of techniques. 

30 Since fat regulated genes are widely expressed, test samples of the subject can be obtained from a 
variety of tissues including blood. A fat regulated gene test can also be included in panels of prenatal 
tests since fat regulated genes, DNA, RNA or protein can also be assessed in amniotic fluid. 
Quantitative testing for fat regulated gene transcript and gene product is thus also contemplated within 
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the scope of the present invention. 

Nucleic acid and protein-based methods for screening genetic polymorphisms in fat regulated genes 
are all within the scope of the present teachings. For example, knowing the sequence of the fat 
5 regulated gene, DNA or RNA probes can be constructed and used to detect mutations in fat regulated 
genes through hybridization with genomic DNA in a tissue such as blood using conventional 
techniques. RNA or cDNA probes can be similarly probed to screen for mutations in fat regulated 
genes or for quantitative changes in expression. A mixture of different probes, i.e. "probe cocktail", 
can also be employed to test for more than one mutation. 

10 

With respect to nucleic acid-based testing, genomic DNA may be used directly for detection of a 
specific sequence or may be amplified enzymatically in vitro by using PCR prior to analysis (Saiki et 
al, 1985, Science, 230: 1350-1353 and Saiki et al, 1986, Nature, 324: 163-166). Reviews of this 
subject have been presented by Caskey C.T., 1 989, Science, 236: 1223-1 228 and by Landegren et al, 

1 5 1989, Science, 242: 229-237. The detection of specific DNA sequence may be achieved by methods 
such as hybridization using specific oligonucleotides (Wallace et al., 1986, Cold Spring Harbour 
Symp. Quant. Biol, 51: 257-261), direct DNA sequencing (Church et al., 1988, Proc. Natl Acad. Set, 
81: 1991-1995, the use of restriction enzymes (Flavell et al., 1978, Cell, 15: 25-41; Geever et al., 
1981, Proc. Natl. Acad. ScU, 78: 5081-5085), discrimination on the basis of electrophoretic mobility 

20 in gels with denaturing reagent (Myers et al, 1986, Cold Spring Harbour Sym. Quant. Biol. ,51: 275- 
284), RNase protection (Myers et al, 1985, Science, 230: 1242-1246), chemical cleavage (Cotton et 
al., 1985, Proc. Natl Acad. Set, 85: 4397-4401), and the ligase-mediated detection procedure 
(Landegren et al., 1988, Science, 241: 1077-1080). Using PCR, characterization of the level of or 
condition of the subject polynucleotides present in the individual may be made by comparative 

25 analysis. 

With respect to protein-based testing, antibodies can be generated to the fat regulated gene product 
using standard immunological techniques, fusion proteins or synthetic peptides as described herein. 

30 With the characterization of the fat regulated gene product and its function, functional assays can also 
be used for fatty acid regulated gene diagnosis and screening and to monitor treatment. For example, 
enzymatic testing to determine levels of gene function, rather than direct screening of the fat regulated 
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gene or product, can be employed. Testing of this nature has been utilized in other diseases and 
conditions, such as in Tay-Sachs. 

The invention thus provides a process for detecting disease by using methods known in the art and 
5 methods described herein to detect changes in expression of or mutations to the subject 

polynucleotides. For example, decreased expression of a subject polynucleotide can be measured 
using any one of the methods well known in the art for the quantification of polynucleotides, such as, 
for example, PCR, RT-PCR, DNase protection, Northern blotting and other hybridization methods. 
Thus, the present invention provides a method for detecting disorders affected by lipid metabolism, 

10 and a method for detecting a genetic pre-disposition for such diseases including eczema, 
cardiovascular disorders (including but not limited to hypertriglyceridemia, dyslipidemia, 
atherosclerosis, coronary artery disease, cerebrovascular disease and peripheral vascular disease), 
inflammation (including but not limted to sinusitis, asthma, pancreatitis, osteoarthritis, rheumatoid 
arthritis and acne), body weight disorders (including but not limted to obesity, cachexia and anorexia), 

15 psychiatric disorders, cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic 
complications. 

Dnig Screening Assays 

20 The present teachings provide methods for screening compounds to identify those which enhance 
(agonist) or block (antagonist) the action of subject polypeptides or polynucleotides, such as its 
interaction with fatty acid binding molecules. The identification of the subject polynucleotides in 
inherited fatty acid disorders, combined with advances in the field of transgenic methods, provides the 
information necessary to further study human diseases. This is extraordinarily useful in modeling 

25 familial forms of fatty acid disorders and other diseases of fatty acid metabolism including eczema, 
cardiovascular disorders (including but not limited to hypertriglyceridemia, dyslipidemia, 
atherosclerosis, coronary artery disease, cerebrovascular disease and peripheral vascular disease), 
inflammation (including but not limted to sinusitis, asthma, pancreatitis, osteoarthritis, rheumatoid 
arthritis and acne), body weight disorders (including but not limted to obesity, cachexia and anorexia), 

30 psychiatric disorders, cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic 

complications. Drug screening assays are made effective by use of the control regions of the genes 
described in the present invention or part of it, in a yeast based DNA-protein interaction assay (yeast 
one-hybrid). The use of the genes described here, or parts thereof, or the transcribed RNA in a yeast 
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protein-protein interaction (2-hybrid) or protein-RNA interaction assays for drug screening also 
provide effective drug screening methods. Such interacting molecules can also be reconstructed in 
vitro for drug screening purposes. 

5 For example, to screen for agonists or antagonists, a synthetic reaction mix, a cellular compartment, 
such as a membrane, cell envelope or cell wall, or a preparation of any thereof, may be prepared from 
a cell that expresses a molecule that binds a subject polynucleotide. The preparation is incubated with 
labeled polynucleotide in the absence or the presence of a candidate molecule which may be an 
agonist or antagonist. The ability of the candidate molecule to bind the binding molecule is reflected 
10 in decreased binding of the labeled ligand. 

Fatty acid-like effects of potential agonists and antagonists may by measured, for instance, by 
determining activity of a reporter system following interaction of the candidate molecule with a cell or 
appropriate cell preparation, and comparing the effect to a baseline (control) measurement. Reporter 
1 5 systems that may be useful in this regard include, but are not limited to, colorimetric labeled substrate 
converted into product, a reporter gene that is responsive to changes in fatty acid enzyme activity, and 
binding assays known in the art. 

Another example of an assay for antagonists is a competitive assay that combines a subject 
20 polypeptide and a potential antagonist with membrane-bound subject polypeptide-binding molecules, 
recombinant subject polypeptide binding molecules, natural substrates or ligands, or substrate or 
ligand mimetics, under appropriate conditions for a competitive inhibition assay. A subject 
polypeptide can be labeled, such as by radioactivity or a colorimetric compound, such that the number 
of subject polypeptide molecules bound to a binding molecule or converted to product can be 
25 determined accurately to assess the effectiveness of the potential antagonist. 

Potential antagonists include small organic molecules, peptides, polypeptides and antibodies that bind 
to a polynucleotide or polypeptide of the invention and thereby inhibit or extinguish its activity. 
Potential antagonists also may be small organic molecules, peptides, polypeptides, such as closely 
30 related proteins or antibodies that bind the same sites on a binding molecule, without inducing subject 
polypeptide-induced activities, thereby preventing the action of the subject polypeptide by excluding 
the subject polypeptide from binding. Potential antagonists include antisense molecules (Okano et al., 
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1988, EMBOJ., 7: 3407-3412). Potential antagonists include compounds related to and derivatives of 
the subject polypeptides. 

Potential antagonists include small organic molecules, peptides, polypeptides and antibodies that bind 
5 to a polynucleotide or polypeptide of the invention and thereby inhibit or extinguish its activity. 
Potential agonists may be selected from the group consisting of small organic molecules, peptides, 
polypeptides, antisense molecules, oligonucleotides, polynucleotides, fatty acids, and chemical and 
functional derivatives thereof. 

10 Developing modulators of the biological activities of specific fat regulated proteins requires 
differentiating fat regulated isozymes present in a particular assay preparation. The classical 
enzymological approach of isolating fat regulated proteins from natural tissue sources and studying 
each new isozyme may be used. Another approach has been to identify assay conditions which might 
favor the contribution of one isozyme and minimize the contribution of others in a preparation. Still 

1 5 another approach is the separation of fat regulated proteins by immunological means. Each of the 
foregoing approaches for differentiating fat regulated isozymes is time consuming. As a result many 
attempts to develop selective fat regulated protein modulators have been performed with preparations 
containing more than one isozyme. Moreover, fat regulated protein preparations from natural tissue 
sources are susceptible to limited proteolysis and may contain mixtures of active proteolytic products 

20 that have different kinetic, regulatory and physiological properties than the full length fat regulated 
proteins. 

Recombinant subject polypeptide products of the invention greatly facilitate the development of new 
and specific modulators. The need for purification of an isozyme can be avoided by expressing it 

25 recombinant^ in a host cell that lacks endogenous fat regulated protein activity. Once a compound 

that modulates the activity of the fat regulated protein is discovered, its selectivity can be evaluated by 
comparing its activity on the particular subject enzyme to its activity on other fat regulated isozymes. 
Thus, the combination of the recombinant subject polypeptide products of the invention with other 
recombinant fat regulated protein products in a series of independent assays provides a system for 

30 developing selective modulators of particular fat regulated proteins. Selective modulators may 

include, for example, antibodies and other proteins or peptides which specifically bind to the subject 
polypeptide or polynucleotide, oligonucleotides which specifically bind to the subject polypeptide 
(see Patent Cooperation Treaty International Publication No. WO 93/05182 which describes methods 
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for selecting oligonucleotides which selectively bind to target biomolecules) or the subject 
polynucleotide (e.g., antisense oligonucleotides) and other non-peptide natural or synthetic 
compounds which specifically bind to the subject polynucleotide or polypeptide. Mutant forms of the 
subject polynucleotide which alter the enzymatic activity of the subject polypeptide or its localization 
5 in a cell are also contemplated. Crystallization of recombinant subject polypeptides alone and bound 
to a modulator, analysis of atomic structure by X-ray crystallography, and computer modeling of 
those structures are methods useful for designing and optimizing non-peptide selective modulators. 
See, for example, Erickson et al., 1992, Ann, Rep. Med. Chem., 27: 271-289 for a general review of 
structure-based drug design. 

10 

Targets for the development of selective modulators include, for example: (1) the regions of the 
subject fat regulated proteins which contact other proteins and/or localize the proteins within a cell, 
(2) the regions of the proteins which bind substrate, and (3) the phosphorylation site(s) of the subject 
polypeptides. 

15 

Thus, the present invention provides methods for screening and selecting compounds which promote 
disorders affected by lipids. As well, the present invention provides methods for screening and 
selecting compounds which treat or inhibit progression of diseases associated with lipid metabolism, 
such eczema, cardiovascular disorders (including but not limited to hypertriglyceridemia, 
20 dyslipidemia, atherosclerosis, coronary artery disease, cerebrovascular disease and peripheral vascular 
disease), inflammation (including but not limted to sinusitis, asthma, pancreatitis, osteoarthritis, 
rheumatoid arthritis and acne), body weight disorders (including but not limted to obesity, cachexia 
and anorexia), psychiatric disorders, cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and 
diabetic complications, and other diseases not necessarily related to lipid metabolism. 

25 

Protein Interaction Assays for DNA control regions, CDS and RNA of Fat Regulated Genes. 

Protein interaction is implicated in virtually every biological process in the cell, for example, 
metabolism, transport, signaling and disease. Development of the yeast 2-hybrid and 1 -hybrid systems 
30 have made it possible to study and identify protein-protein interaction, protein-DNA interaction or 
protein-RNA interaction in vivo (Fields S. and Song O., 1989, Nature, 340: 245-246; Ulmasov et a!., 
1997, Science, 276: 1865-1868; Furuyama K. and Sassa S., 2000, J. Clin. Invest., 105: 757-764 and 
Gyuris et al., 1993, Cell, 75: 791-803). Because these interactions are key to cellular functions, 
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identification of interacting partners is the first step towards elucidation of function and involvement 
in pathogenesis. New chemical entities that modulate (inhibit or activate) such interactions may have 
strong pharmaceutical and therapeutic benefit in human, animal as well as plant diseases. It is now 
known that in sideroblastic anemic patients, the interaction between succinyl-CoA synthetase and the 
5 heme biosynthetic enzyme 8-aminolevulinate synthase-E (ALAS-E) is disrupted (Furuyama K. and 
Sassa S., 2000, J. Clin, Invest., 105: 757-764). Inhibition of gene expression in human cells through 
small molecule-RNA interaction have been recently described (Hwang et ah, 1999, Proc. Natl. Acad. 
Sci., 96: 12997-13002). The use of protein-RNA inhibition technology is a potential approach for 
development of anti-HIV therapeutics (Hamy et al., 1997, Proc. Natl. Acad. Sci.,94: 3548-3553 and 
10 Mei et al, 1998, Biochemistry, 37: 14204-14212). 

Drug Design 

Antagonists and agonists and other compounds of the present invention may be employed alone or in 
15 conjunction with other compounds, such as therapeutic compounds. The pharmaceutical compositions 
may be administered in any effective, convenient manner including, for instance, administration by 
direct microinjection into the affected area, or by intravenous or other routes. These compositions of 
the present invention may be employed in combination with a non-sterile or sterile carrier or carriers 
for use with cells, tissues or organisms, such as a pharmaceutical carrier suitable for administration to 
20 a subject. Such compositions comprise, for instance, a medium additive or a therapeutically effective 
amount of antagonists or agonists of the invention and a pharmaceutically acceptable carrier or 
excipient. Such carriers may include, but are not limited to, saline, buffered saline, dextrose, water, 
glycerol, ethanol and combinations thereof. The formulation is prepared to suit the mode of 
administration. 

25 

Modulation of fat regulated gene function can be accomplished by the use of therapeutic agents or 
drugs which can be designed to interact with different aspects of fat regulated metabolic gene protein 
structure or function. For example, a drug or antibody can bind to a structural fold of the protein to 
correct a defective structure. Alternatively, a drug might bind to a specific functional residue and 
30 increase its affinity for a substrate or cofactor. Efficacy of a drug or agent can be identified by a 

screening program in which modulation is monitored in vitro in cell systems in which a defective fat 
regulated gene protein is expressed. 
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Alternatively, drugs can be designed to modulate the activity of proteins of fat regulated genes from 
knowledge of the structure and function correlations for such proteins and from knowledge of the 
specific defect in various mutant proteins (Copsey et al., 1988, Genetically Engineered Human 
Therapeutic Drugs, Stockton Press, NY). 

5 

Gene Tlierapy 

A variety of gene therapy approaches may be used in accordance with the invention to modulate 
expression of the subject polynucleotides in vivo. For example, antisense DNA molecules may be 

10 engineered and used to block translation of mRNA of the subject polynucleotides in vivo. 

Alternatively, ribo2yme molecules may be designed to cleave and destroy the mRNA of the subject 
polynucleotides in vivo. In another alternative, oligonucleotides designed to hybridize to the 5' region 
of the subject polynucleotide (including the region upstream of the coding sequence) and form triple 
helix structures may be used to block or reduce transcription of the subject polynucleotide. In yet 

15 another alternative, nucleic acid encoding the full length wild-type subject polynucleotide may be 
introduced in vivo into cells which otherwise would be unable to produce the wild-type subject 
polynucleotide product in sufficient quantities or at all. 

For example, in conventional replacement therapy, gene product or its functional equivalent is 
20 provided to the patient in therapeutically effective amounts. Fat regulated gene protein can be purified 
using conventional techniques such as those described in Deutcher M. (ed.), 1990, Guide to Protein 
Purification. Metk EnzymoL, Vol. 182. Sufficient amounts of gene product or protein for treatment 
can be obtained, for example, through cultured cell systems or synthetic manufacture. Drug therapies 
which stimulate or replace the gene product can also be employed. Delivery vehicles and schemes can 
25 be specifically tailored to the particular target gene. 

Gene therapy using recombinant technology to deliver the gene into the patient's cells, or vectors 
which will supply the patient with gene product in vivo, is also within the scope of the invention. 
Retroviruses have been considered preferred vectors for experiments in somatic gene therapy, with a 
30 high efficiency of infection and stable integration and expression (Orkin et al., 1988, Prog. Med. 

Genet., 7: 130-142). For example, fat regulated gene cDNAs can be cloned into a retroviral vector and 
driven from either its endogenous promoter or from the retroviral LTR (long terminal repeat). Other 
delivery systems which can be utilized include adeno-associated virus (McLaughlin et al., 1988, J. 
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Virol, 62: 1963-1973), vaccinia virus (Moss et al., 1987, Annu. Rev. Immunol., 5: 305-324), bovine 
papilloma virus (Rasmussen et al., 1987, Meth. EnzymoL, 139: 642-654), or a member of the herpes 
virus group such as Epstein-Barr virus (Margolskee et al., 1988, Mol. Cell. Biol., 8: 2837-2847). 

5 Antisense, ribozyme and triple helix nucleotides are designed to inhibit the translation or transcription 
of the subject polynucleotides. To accomplish this, the oligonucleotides used should be designed on 
the basis of relevant sequences unique to the subject polynucleotides. For example, and not by way of 
limitation, the oligonucleotides should not fall within those regions where the nucleotide sequence of 
a subject polynucleotide is most homologous to that of other polynucleotides, herein referred to as 
10 "unique regions". 

In the case of antisense molecules, it is preferred that the sequence be chosen from the unique regions. 
It is also preferred that the sequence be at least 18 nucleotides in length in order to achieve sufficiently 
strong annealing to the target mRNA sequence to prevent translation of the sequence (Izant J.G, and 
15 Weintraub H., 1984, Cell, 36: 1007-1015 and Rosenberg et al., 1985, Nature, 313: 703-706). 

In the case of the "hammerhead" type of ribozymes, it is also preferred that the target sequences of the 
ribozymes be chosen from the unique regions. Ribozymes are RNA molecules which possess highly 
specific endoribonuclease activity. Hammerhead ribozymes comprise a hybridizing region which is 

20 complementary in nucleotide sequence to at least part of the target RNA, and a catalytic region which 
is adapted to cleave the target RNA. The hybridizing region contains 9 or more nucleotides. 
Therefore, the hammerhead ribozymes of have a hybridizing region which is complementary to the 
sequences listed above and is at least nine nucleotides in length. The construction and production of 
such ribozymes are well known in the art and are described more fully in Haseloff J. and Gerlach 

25 W.L., 1988, Nature, 334: 585-591. 

The ribozymes also include RNA endoribonucleases (hereinafter "Cech-type ribozymes") such as the 
one which occurs naturally in Tefrahymena thermophila (known as the IVS, or L-19 IVS RNA) and 
which has been extensively described by Thomas Cech and collaborators (Zaug et al., 1984, Science, 
30 224: 574-578; Zaug AJ. and CechT.R, 1986, Science, 231: 470-475; Zaug et al., 1986, Nature, 324: 
429-433; Patent Publication Treaty International Patent Application No. WO 88/04300 and Been 
M.D. and Cech T.R., 1986, Cell, Al: 207-216). The Cech endoribonucleases have an eight base pair 
active site which hybridizes to a target RNA sequence whereafter cleavage of the target RNA takes 
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place. Cech-type ribozymes target eight base-pair active site sequences are present in a subject 
polynucleotide but not other polynucleotides for fat regulated proteins. 

The compounds can be administered by a variety of methods which are known in the art, including, 
5 but not limited to the use of liposomes as a delivery vehicle. Naked DNA or RNA molecules may also 
be used where they are in a form which is resistant to degradation, such as by modification of the 
ends, by the formation of circular molecules, or by the use of alternate bonds including 
phosphothionate and thiophosphoryl modified bonds. In addition, the delivery of nucleic acid may be 
by facilitated transport where the nucleic acid molecules are conjugated to polylysine or transferrin. 
10 Nucleic acid may also be transported into cells by any of the various viral carriers, including but not 
limited to, retrovirus, vaccinia, adeno-associated virus, and adenovirus. 

Alternatively, a recombinant nucleic acid molecule which encodes, or is, such antisense, ribozyme, 
triple helix, or subject polynucleotide molecule can be constructed. This nucleic acid molecule may be 

1 5 either RNA or DNA. If the nucleic acid encodes an RNA, it is preferred that the sequence be 

operatively attached to a regulatory element so that sufficient copies of the desired RNA product are 
produced. The regulatory element may permit either constitutive or regulated transcription of the 
sequence. A transfer vector such as a bacterial plasmid or viral RNA or DNA, encoding one or more 
of the RNAs, may be transfected into cells or cells of an organism (Llewellyn et al., 1987, /, Mol 

20 Biol, 195: 115-123 and Hanahan et al., 1983, J. Mol Biol, 166: 557-580). Once inside the cell, the 
transfer vector may replicate, and be transcribed by cellular polymerases to produce the RNA or it 
maybe integrated into the genome of the host cell. Alternatively, a transfer vector containing 
sequences encoding one or more of the RNAs may be transfected into cells or introduced into cells by 
way of micromanipulation techniques such as microinjection, such that the transfer vector or a part 

25 thereof becomes integrated into the genome of the host cell. 

Composition, Formulation, and Administration of Pharmaceutical Compositions 

The pharmaceutical compositions of the present invention may be manufactured in a manner that is 
30 itself known, e.g., by means of conventional mixing, dissolving, granulating, dragee-making, 
levigating, emulsifying, encapsulating, entrapping or lyophilizing processes. 

Pharmaceutical compositions for use in accordance with the present invention thus may be formulated 
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in conventional manner using one or more physiologically acceptable carriers comprising excipients 
and auxiliaries which facilitate processing of the active compounds into preparations which can be 
used pharmaceutically. Proper formulation is dependent upon the route of administration chosen. 

5 For injection, the agents of the invention may be formulated in aqueous solutions, preferably in 

physiologically compatible buffers such as Hanks' solution, Ringer's solution, or physiological saline 
buffer. For transmucosal administration, penetrants appropriate to the barrier to be permeated are used 
in the formulation. Such penetrants are generally known in the art. 

10 For oral administration, the compounds can be formulated readily by combining the active 

compounds with pharmaceutically acceptable carriers well known in the art. Such carriers enable the 
compounds of the invention to be formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, 
slurries, suspensions and the like, for oral ingestion by a patient to be treated. Pharmaceutical 
preparations for oral use can be obtained by solid excipient, optionally grinding a resulting mixture, 

1 5 and processing the mixture of granules, after adding suitable auxiliaries, if desired, to obtain tablets or 
dragee cores. Suitable excipients are, in particular, fillers such as sugars, including lactose, sucrose, 
mannitol, or sorbitol, or cellulose preparations such as, maize starch, wheat starch, rice starch, potato 
starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone. If desired, disintegrating agents may be added, 

20 such as the cross-linked polyvinylpyrrolidone, agar, or alginic acid or a salt thereof such as sodium 
alginate. 

* 

Dragee cores are provided with suitable coatings. For this purpose, concentrated sugar solutions may 
be used, which may optionally contain gum arabic, talc, polyvinyl pyrrolidone, carbopol gel, 
25 polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents or 
solvent mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings for 
identification or to characterize different combinations of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of gelatin, as 
30 well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or sorbitol. The push- 
fit capsules can contain the active ingredients in admixture with filler such as lactose, binders such as 
starches, and/or lubricants such as talc or magnesium stearate and, optionally, stabilizers. In soft 
capsules, the active compounds may be dissolved or suspended in suitable liquids, such as fatty oils, 
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liquid paraffin, or liquid polyethylene glycols. In addition, stabilizers may be added. All formulations 
for oral administration should be in dosages suitable for such administration. 

For buccal administration, the compositions may take the form of tablets or lozenges formulated in 
5 conventional manner. 

For administration by inhalation, the compounds for use according to the present invention are 
conveniently delivered in the form of an aerosol spray presentation from pressurized packs or a 
nebulizer, with the use of a suitable propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane, 
10 dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a pressurized aerosol the 
dosage unit may be determined by providing a valve to deliver a metered amount. Capsules and 
cartridges (e.g. gelatin) for use in an inhaler or insufflator may be formulated containing a powder 
mix of the compound and a suitable powder base such as lactose or starch. 

15 The compounds may be formulated for parenteral administration by injection, .e.g., by bolus injection 
or continuous infusion. Formulations for injection may be presented in unit dosage form, e.g., in 
ampoules or in multidose containers, with an added preservative. The compositions may take such 
forms as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain 
formulatory agents such as suspending, stabilizing and/or dispersing agents. 

20 

Pharmaceutical formulations for parenteral administration include aqueous solutions of the active 
compounds in water-soluble form. Additionally, suspensions of the active compounds maybe 
prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or vehicles include 
fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or triglycerides, or 
25 liposomes. Aqueous injection suspensions may contain substances which increase the viscosity of the 
suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran, Optionally, the suspension 
may also contain suitable stabilizers or agents which increase the solubility of the compounds to allow 
for the preparation of highly concentrated solutions. 

30 Alternatively, the active ingredient may be in powder form for constitution with a suitable vehicle, 
e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or retention 
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enemas, e.g., containing conventional suppository bases such as cocoa butter or other glycerides. 

In addition to the formulations described previously, the compounds may also be formulated as a 
depot preparation. Such long acting formulations may be administered by implantation (for example 
5 subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example, the compounds 
may be formulated with suitable polymeric or hydrophobic materials (for example as an emulsion in 
an acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as a 
sparingly soluble salt. 

10 A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent system 

comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and an aqueous 
phase. Naturally, the proportions of a co-solvent system may be varied considerably without 
destroying its solubility and toxicity characteristics. Furthermore, the identity of the co-solvent 
components may be varied. 

15 

Alternatively, other delivery systems for hydrophobic pharmaceutical compounds may be employed. 
Liposomes and emulsions are well known examples of delivery vehicles or carriers for hydrophobic 
drugs. Certain organic solvents such as dimethylsulfoxide also may be employed, although usually at 
the cost of greater toxicity. Additionally, the compounds may be delivered using a sustained-release 
20 system, such as semipermeable matrices of solid hydrophobic polymers containing therapeutic agent. 
Various sustained-release materials have been established and are well known by those skilled in the 
art. Sustained-release capsules may, depending on their chemical nature, release the compounds for a 
few weeks up to over 100 days. Depending on the chemical nature and the biological stability of 
therapeutic reagent, additional strategies for protein stabilization may be employed. 

25 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers or excipients. 
Examples of such carriers or excipients include, but are not limited to, calcium carbonate, calcium 
phosphate, various sugars, starches, cellulose derivatives, gelatin, and polymers such as polyethylene 
glycols. 

30 

Many of the compounds of the invention may be provided as salts with pharmaceutically compatible 
counterions. Pharmaceutically compatible salts may be formed with many acids, including but, not 
limited to, hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more 
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soluble in aqueous or other protonic solvents than are the corresponding free base forms. 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, transdermal, or 
intestinal administration; or parenteral delivery, including intramuscular, subcutaneous, 
5 intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, intraperitoneal, 
intranasal, or intraocular injections. 

Alternately, one may administer the compound in a local rather than systemic manner, for example, 
via injection of the compound directly into an affected area, often in a depot or sustained release 
10 formulation. 

Furthermore, one may administer the drug in a targeted drug delivery system, for example, in a 
liposome coated with an antibody specific for affected cells. The liposomes will be targeted to and 
taken up selectively by the cells, 

15 

The pharmaceutical compositions generally are administered in an amount effective for treatment or 
prophylaxis of a specific indication or indications. It is appreciated that optimum dosage will be 
determined by standard methods for each treatment.modality and indication, taking into account the 
indication, its severity, route of administration, complicating conditions and the like. In therapy or as a 

20 prophylactic, the active agent may be administered to an individual as an injectable composition, for 
example, as a sterile aqueous dispersion, preferably isotonic. A therapeutically effective dose further 
refers to that amount of the compound sufficient to result in amelioration of symptoms associated with 
such disorders. Techniques for formulation and administration of the compounds of the instant 
application may be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, 

25 Pa., latest edition. For administration to mammals, and particularly humans, it is expected that the 
daily dosage level of the active agent will be from 0.001 mg/kg to 10 mg/kg, typically around 0.01 
mg/kg. The physician in any event will determine the actual dosage which will be most suitable for an 
individual and will vary with the age, weight and response of the particular individual. The above 
• dosages are exemplary of the average case. There can, of course, be individual instances where higher 

30 or lower dosage ranges are merited, and such are within the scope of this invention. 

The compounds of the invention may be particularly useful in animal disorders (veterinarian 
indications), and particularly mammals. 
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The invention further provides diagnostic and pharmaceutical packs and kits comprising one or more 
containers filled with one or more of the ingredients of the aforementioned compositions of the 
invention. Associated with such container(s) can be a notice in the form prescribed by a governmental 
agency regulating the manufacture, use or sale of pharmaceuticals or biological products, reflecting 
approval by the agency of the manufacture, use or sale of the product for human administration. 

EXAMPLES 

The present invention is further described by the following examples. These examples, while 
illustrating certain specific aspects of the invention, do not portray the limitations or circumscribe the 
scope of the disclosed invention. 

Example 1 - Differential Gene Expression in Liver of Rats Fed Diets Supplemented with PUFAs 
A. Animal E xperimentation 

Four week old female Wistar rats (52-72 g) were purchased from Charles River Canada Ltd. and 
housed 3 or 4 per cage for a period of 4 weeks. The rats were randomly divided into 6 groups and fed 
fat free diet (Teklad # 94013). After 2 weeks, groups 2-6 were fed diets supplemented with highly 
purified polyunsaturated fatty acids for an additional 2 weeks. The concentration of the specific fatty 
acid used for each group was 5% (w/w) of the total diet preparation. The experimental design is 
provided below. 

Group 1 - Fat Free Controls 

Group 2 - Linoleic Acid (LA) - provided as safflower oil 

Group 3 - Alpha-Linolenic Acid (ALA) - provided as flax oil 

Group 4 - Gamma-Linolenic Acid (GLA) - provided as 1,3-GLA propane diol 

Group 5 - Eicosapentaenoic Acid (EPA) - provided as 1,3-EPA propane diol 

Group 6 - Docosahexaenoic Acid (DHA) - provided as 1,3-DHA propane diol 
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Diets were prepared by mixing the oils into the fat free diet. The mixed diet was stored at -20°C under 
a nitrogen atmosphere to prevent fatty acid oxidation. Dietary feedings were provided at the same 
time each day. Diet preparations are shown below. 

5 Group 2 (LA) - 62.5 g safflower oil + 937.5 g fat free diet 
Group 3 (ALA) - 87.7 g flax oil + 912.3 g fat free diet 
Group 4 (GLA) - 55.8 g GLA diol + 944.3 g fat free diet 
Group 5 (EPA) - 57.9 g-EPA diol + 942.1 g fat free diet 
Group 6 (DHA) - 59.7 g DHA diol + 940.3 g fat free diet 

10 

Rats (166-229 g) were sacrificed via cardiac puncture under anesthesia. The livers were perfused with 
saline, excised and frozen in liquid nitrogen in preparation for RNA extraction. 

B. RNA Isolation from Rat Liver and DNase Treatment 

15 

Total RNA from 0.4 g of each liver was isolated as per manufacturer's protocol using Trizol Reagent 
(Gibco BRL). In order to remove contaminating genomic DNA, the RNA sample was incubated with 
RQ1 RNase-free DNase (Promega) for 30 minutes at 37°C. The RNA was subsequently precipitated 
and resuspended to a final concentration of 0.5 mg/ml. 

20 

C Reverse-Transcription of RNA to Single-Stranded cDNA 

Reverse transcription of RNA to single-stranded cDNA was carried out in order to obtain template 
cDNA for differential display reactions. Two (ig of total RNA was reverse-transcribed using M-MLV 
25 reverse transcriptase (Gibco BRL) using oligo(dT) primer in a total volume of 10 following 
manufacturer's protocol. 

D. Differential Display PCR 

30 Rat liver cDNA was amplified using 90 combinations of 1 0 arbitrary P primers and 9 anchored T 
primers as well as 55 combinations of P primers only (Clontech, Delta Differential Display Kit). 
Control, GLA and DHA samples from three individual rats per treatment group were prepared for a 
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total of nine samples for each primer pair. The differential display procedure was carried out 
following the manufacturer's protocol (Clontech) using Advantage 2 DNA polymerase (Clontech) and 
cDNA obtained from 55 ng of total RNA. Typically, reactions for five primer pairs were carried out at 
the same time using master-mixes whenever possible. These samples were then run on a 4.5 per cent 
5 polyacrylamide gel containing 7 M urea. The experiment was repeated to verify the results. Only 
bands which were differentially expressed in both experiments were further characterized. 

The following primers (given in 5' to 3' direction) were used: 
P primers 

10 PI, ATTAACCCTCACTAAATGCTGGGGA; 

P2, ATTAACCCTCACTAAATCGGTCATAG; 

P3, ATTAACCCTCACTAAATGCTGGTGG; 

P4, ATTAACCCTCACTAAATGCTGGTAG; 

P5, ATTAACCCTCACTAAAGATCTGACTG; 
1 5 P6, ATTAACCCTCACTAAATGCTGGGTG; 

P7, ATTAACCCTCACTAAATGCTGTATG; 

P8, ATTAACCCTCACTAAATGGAGCTGG; 

P9, ATTAACCCTCACTAAATGTGGCAGG; 

P10, ATTAACCCTCACTAAAGCACCGTCC. 
20 T primers 

Tl, CATTATGCTGAGTGATATCTTTTTTTTTAA; 

T2, CATTATGCTGAGTGATATCTTTTmTTAC; 

T3, CATTATGCTGAGTGATATCITTTTTTTTAG; 

T4, CATTATGCTGAGTGATATCTTTTTTTTTCA; 
25 T5, CATTATGCTGAGTGATATCTTTTTTTTTCC; 

T6, CATTATGCTGAGTGATATCTTTTTTTTTCG; 
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T7, CATTATGCTGAGTGATATCTTTTTTTTTGA; 
T8, CATTATGCTGAGTGATATCTTTTTTTTTGC; 
T9, CATTATGCTGAGTGATATCTTTTTTTTTGG. 

5 E. Cloning of Differentially Displayed Bands 

Each differentially expressed cDNA fragment was excised from the gel and subsequently amplified 
using the same P- and T- or P- and P-primer combination which was initially used for the differential 
display procedure. The purified PCR fragments (Qiagen) were ligated (Boehringer Mannheim, Rapid 
10 DNA Ligation) into linearized pCRII vector (Invitrogen). Plasmid DNA from ten individual colonies 
was isolated (Qiagen) and their inserts sequenced on both strands using vector-specific fluorescence- 
labeled primer (Li-Cor), following manufacturer's specifications. Sequence analysis was performed 
using Vector NTT Suite (InforMax Inc.). 

15 F. Northern Blot Analysis 

To confirm the expression pattern of the genes as discovered in the differential display experiment 
and to determine the transcript size of these genes, Northern blot analysis was performed. Eight \xg of 
total RNA from three different rats of each of the treatment groups 1, 2, 4, 5 and 6 (see above) was 

20 loaded onto a formaldehyde agarose gel, electrophoretically separated and transferred via capillary 
action to a nylon membrane (BioRad) according to Sarnbrook et al., 1989, Molecular Cloning, 2nd 
Edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbour, NY. The transfer of the RNA 
onto the membrane was verified by methylene blue staining. The DNA probes for the Northern blots 
were obtained by amplifying the insert DNA from the plasmid harboring partial DNA sequences from 

25 differentially expressed genes using the two primers 

5'-ACTAGCTAACGGCCGCCAGTGTGCTGG-3' and 

5'-TGAGCTGGATATCTGCAGAATTCGGC-3' which bind on both sides next to the insertion site 
of pCRII. Insert DNA was labeled using [alpha- 32 P]dCTP and Ready-To-Go DNA Labeling Beads 
(Amersham Pharmacia Biotech) following manufacturer's specifications. The Northern blot was 
30 performed following the protocol in Ausubel et al., 1994-, Current Protocols in Molecular Biology, 
John Wiley & Sons, NY. The membrane was hybridized overnight at 42°C and washed to a final 
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stringency of 0.25X SSC, 0.1% SDS at 55°C. All membranes were probed with a nucleotide probe 
against the 18S rRNA submit for normalization of loading. 

G. Genes Identified by Differential Display 

This experiment led to the identification of 14 genes with altered expression after PUFA treatment. 
The following 17 plasmids containing cDNA fragments which were obtained from this experiment 
represent the 14 unique genes. 



Table 1 



Plasmid 


Gene 


Accession 
Number* 


DNA fragment* 


Location* 


start 


end 


Total 


pCr2001.1 


METP 








889 


CDS + 3' 


pCr2002.1 


A1BG 








440 


CDS + 3' 


pCr2003.l 


ApoA-1 


J02597 


1040 


1551 


558 


CDS (444/1485) + 3' 


pCr2004.1 


COMT 


Z12651 


131 


431 


336 


CDS (301/795) 


pCr2005.1 


INSIG1 


L13619 


820 


2363 


1587 


3" 


pCr2006.1 


Delta-3, delta-2-enoyl- 
CoA isomerase 


X61184 


-2 


608 


637 


5' + CDS (608/867) 


pCr2007.1 


FAS 


X62888 


3215 


3513 


339 


CDS (361/7518) 


pCr2008.1 


G6PD 


X07467 


156 


1151 


1030 


CDS (996/1548) 


pCr2009.1 


G6PD 


X07467 


1124 


2255 


1165 


CDS (425/1548) + 3' 


pCr2010.1 


GPAT 


M77003 


4972 


5747 


797 


3' 


pCr2011.1 


Spot-14 


KOI 934 


250 


1241 


1038 


CDS (203/453) 


pCr2012.1 


GLOL 


D83198 


35 


827 


838 


CDS (648/684) + 3' 


pCr2013.1 


FTF1 


AB017614 


755 


1706 


981 


CDS (770/1524) + 3' 


pCr2014.1 


SCD1 


J02585 


2175 


2677 


538 


3' 


pCr2015.1 


SCD1 


J02585 


3960 


4362 


439 


3' 


P Cr2016.1 


SCD2 


AB032243 


-235 


995 


1276 


5'+ CDS (995/1077) 


pCr2017.1 


SCD2 


AB032243 


3915 


4719 


836 


3' 
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If M77003 and AB017614 refer to mouse and D83 198 refers to human nucleotide sequences. All 

other accession numbers refer to rat genes. 
J start and end mean the beginning and the end of the gene-specific insert counting from the 

translation start-codon (A of AUG designated as 1), total is the number of all nucleotides of the 
5 insert including the two non-gene specific primers. 

* e.g. ApoA-1 CDS (444/1485) + 3': plasmid contains 444 nucleotides of the total CDS (1485 

nucleotides) and 1 14 nucleotides of the 3' UTR. 

10 Table 2 

The table lists the values of the quantification of the Northern blots in percent ± standard deviation of 
three individual rats per treatment group. All membranes were probed with a nucleotide probe against 
the 18S rRNA subunit and all values are normalized for 18S except for G6PD, A1BG and FTF1. 
However, the loading differences between the different lanes on the gels are usually less than 15%. 
1 5 (N.D. indicates "not detected"). 





fat free 


LA 


GLA 


EPA 


DHA 


SCDl 


100 ±17 


63 ±20 


6±8 


N.D. 


1 ± 1 


SCD2 


100 ± 23 


63 ±15 


11±6 


2± 1 


4± 1 


G6PD 


100 ±11 


42 ±27 


8±9 


15 ±14 


19 ±7 


GPAT 


100 ±35 


52 ±5 


15 ±13 


14±10 


26 ± 15 


FAS 


100 ±33 


47 ±40 


17 ± 12 


17± 14 


27 ±21 


delta-3, delta-2-enoyl- 
CoA isomerase 


14±18 


29 ±27 


33 ±15 


100 ±35 


87 ±2 


COMT 


100 ±32 


59 ±6 


45 ±23 


50 ±4 


49 ±3 


ApoA-1 


100 ± 24 


90 ±23- 


32 ±8 


25 ±4 


12± 1 


Spot-14 


100 ±16 


50 ±6 


12 ±7 


19±25 


24 ±18 


INSIG1 


100 ± 44 


49 ± 12 


11 ±2 


25 ±3 


13± 11 


FTF1 


100 ± 16 


56 ±15 


4±8 


10±7 


13 ± 12 


GLOL 


100 ±17 


64 ±6 


37± 11 


29± 15 


36 ± 17 


METP 


10 ±5 


37 ±7 


78 ± 12 


100 ± 16 


80 ±28 


A1BG 


7±9 


52 ±47 


14 ±10 


32 ±30 


100 ±64 
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Example 2 - Cloning of rMETP and hMETP into Mammalian Expression Vector 

A. Obtaining 5 f End ofrMETP 

5 Clones containing the complete coding sequence for rMETP were obtained from the Superscript rat 
liver cDNA library (Gibco BRL) using the Genetrapper cDNA Positive Selection System (Gibco 
BRL) as per the manufacturer's instructions. The sequence of the oligonucleotide used to probe the 
library and repair the captured cDNA target was 5'-GTGGTCTTCGTGGCTTATGAG-3*. The 
repaired DNA was used to transform UltraMax DH5a-FT cells (Gibco BRL). Colonies containing 

10 rMETP were identified by colony-PCR using 5 -GCTACGCCC ATGGACGTTATC AAGTCC-3 ' and 
S'-CAGGCAGTATGGCACTTTGA-S' as gene specific primers. PCR reactions contained 0.5 pM of 
each primer, 200 juM of each dATP, dCTP, dGTP and dTTP, 2 mM MgCl 2 , IX PCR Buffer (Gibco 
BRL) and 0.025 U/jil of Platinum Taq polymerase (Gibco BRL). The PCR conditions were: 95°C for 
2 min; 35 cycles of 95°C for 30 sec, 58°C for 45 sec and 72°C for 45 sec; 72°C for 7 min. Plasmid 

15 DNA was isolated from selected colonies and sequenced. The sequence obtained was used to identify 
the open reading frame for rMETP and design primers for subcloning the gene. A plasmid containing 
the complete coding sequence was designated pSr 1066.1. 

B. Cloning of METP 

20 

Rat and human METP were cloned by PCR into the pcDNA3.1/Myc-His(+) mammalian expression 
vector (Invitrogen). For each gene two plasmid constructions were made for the production of the 
METP protein with a C-terminal tag containing the c-myc epitope and polyhistidine peptide (i.e., 
rMETP/Myc-His arid hMETP/Myc-His), or the METP protein without the tag (i.e., rMETP and 

25 hMETP). The forward primers for cloning the rat and human genes were 

S'-CACGCGGGATCCGCCACCATGGATTTTGTTGCTGGGGCCATTGG-S 1 and 
5 , -CACGCGGGTACCACGCGTGCCACCATGGATTTTGTCGCTGGAGCCATCG-3^ respectively. 
These primers contain the Kozak consensus sequence adjacent to the translation start codon. The 
primer for the rat gene contains a BairiHI site (underlined) whereas the primer for the human gene 

30 contains a Kpnl site (underlined). The sequences of the reverse primers for cloning rMETP and 
hMETP were 

5'-ATATCACGA TGCGGCCGC CTATGTG AGCAGGCCCTG AGTG AGCC-3 1 and 
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5 ATATCACG ATGCGGCCGCCT ATGTGAGCAGACCCCGGGCGAGC-3 ', respectively. These 
primers contain a Notl site (underlined) and provide the translation stop codon. The reverse primers 
for cloning rMETP/Myc-His and hMETP/Myc-His were 

5'- ATA TC. A r.G A TGCGGCCGC C ATGTGAGCAGGCCCTG AGTG AGCC-3 ' and 
5'-ATATCACGATGCGGCCGCCATGTGAGCAGACCCCGGGCGAGC-3', respectively. These 
primers contain a Notl site (underlined) with only 2 of the 3 bases of the stop codon, therefore, 
placing the gene in frame with the tag provided by the vector. 

PCR was carried out using Advantage-HF polymerase (Clontech) as per the manufacturer's 
instructions. pSrl066.1 was used as the DNA template for generating rMETP/Myc-His. P Mrl076. 1 
(described below) was used as the DNA template for rMETP. Plasmid DNA from the Proquest human 
liver cDNA library (Gibco BRL) was used as the template for the human gene. 

The PCR products were gel purified, digested with Notl and either BamSl (rat gene) or Kpnl (human 
gene), and ligated into pcDNA3.1/Myc-His(+)A cut with the corresponding enzymes. The ligation 
products were used to transform E. coli strain TOP10 (Invitrogen). Plasmids were isolated and 
sequenced. Plasmids for rMETP/Myc-His and rMETP were designated P Mrl076. 1 and P Mrl076.2, 
respectively. For both hMETP/Myc-His and hMETP two different sequences were obtained. About 
half of the isolates had a G at position 404 of the coding sequence (Arg 133 ) and half had a T at this 
position (Leu 135 ) indicating a possible site for genetic polymorphism (which may be useful in 
screening for genetic characteristics). Plasmids for hMETP/Myc-His and hMETP containing a G at 
position 404 were designated P Mhl081.1 and P Mhl084.1, respectively. Plasmids for hMETP/Myc- 
His and hMETP containing a T at position 404 were designated pMhl083.1 and pMhl085.1, 
respectively. 

Example 3 - Cloning of rGT-OT, and hGL OL into Mammalian Expression Vector 



A . Obtaining 5 ' End of rGLOL 

The 5' end of rGLOL cDNA was cloned by PCR. The sequence of the forward primer (5'- 
CCGGTCCTCCTGCGGC AGATG-3 ') was based on a mouse EST (GenBank Accession No. 
AW106717) which codes for the 5' end of the mouse ortholog of rGLOL. The primer corresponds to 
5' UTR and the translation start codon (underlined). The reverse primer (5'- 
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TGGAAGTCTGTTCGTCC ACA-3 ') was based on the rGLOL clone obtained by differential display. 
PCR was carried out with Platinum Taq polymerase (Gibco BRL) as previously described (Example 
2). Plasmid DNA isolated from the Superscript rat liver cDNA library (Gibco BRL) was used as the 
template. The PCR product was gel purified and inserted by TA cloning into the pCRII vector 
5 (Invitrogen). The ligation products were used to transform E. coli strain TOP10 (Invitrogen). Plasmid 
DNA was isolated and sequenced. The sequence obtained was used to design a forward primer for 
cloning the gene. A plasmid containing the 5' end of rGLOL was designated pCrl 067.1. 

B. Cloning ofGLOL 

10 

Rat and human GLOL were cloned by PCR into the pcDNA3. 1/Myc-His(+) mammalian expression 
vector (Invitrogen). For each gene two plasmid constructions were made for the production of the 
GLOL protein with a C-terminal tag containing the c-myc epitope and polyhistidine peptide (i.e., 
rGLOL/Myc-His and hGLOL/Myc-His), or the GLOL protein without the tag (i.e., rGLOL and 

15 hGLOL). The forward primers for cloning the rat and human genes were 

S'-CACGCGGGATCCGCCACCATGTTTGAGCCCAAGAGCTGCACC-S ' and 
S'-CACGCGGGATCCGCCACCATGTTCGAGCCTGTGAGCTGCACC-S', respectively. These 
primers contain the Kozak consensus sequence adjacent to the translation start codon and a BamYH 
site (underlined). The sequences of the reverse primers for cloning rGLOL and hGLOL were 5'- 

20 ATATC ACGATGCGGCCGCTCAGGAGGGTGGAGTCTGGACCC-3 1 and 5'- 

ATATCACGA TGCGGCCGC TCAGGCAGTGGGTGTCTGCACC -3', respectively. These primers 
contain a Noil site (underlined) and provide the translation stop codon. The reverse primers for 
cloning rGLOL/Myc-His and hGLOL/Myc-His were 

5'- ATATCACGATGCGGCCGCCAGGAGGGTGGAGTCTGGACCC-3' and 
25 5'- ATATCACGATGCGGCCGCCAGGCAGTGGGTGTCTGCACC-3', respectively. These primers 
contain a Notl site (underlined) with only 2 of the 3 bases required for the stop codon, therefore, 
placing the gene in frame with the tag provided by the vector. 

PCR was carried out using Advantage-HF polymerase (Clontech) as per the manufacturer's 
30 instructions. Plasmid DNA from the Superscript rat liver cDNA library (Gibco BRL) was used as the 
DNA template for generating rGLOL/Myc-His. pMrl075.1 (described below) was used as the DNA 
template for rGLOL. Plasmid DNA from the Proquest human liver cDNA library (Gibco BRL) was 
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used as the template for generating hGLOL/Myc-His. pMrl072.1 (described below) was used as the 
DNA template for hGLOL. 

The PCR products were gel purified, digested with BcuriHI and Notl, and ligated into pcDNA3. 1/Myc- 
5 His(+)A cut with the same enzymes. The ligation products were used to transform E. coll strain 
' TOP10 (Invitrogen). Plasmids were isolated and sequenced. Plasmids for rGLOL/Myc-His and 
rGLOL were designated pMrl075.1 and pMr!075.2, respectively. Plasmids for hGLOL/Myc-His and 
hGLOL were designated pMhl072.1 and pMhl072.2 s respectively. The sequence obtained for the 
human gene, which was confirmed by cloning and sequencing products from independent PCR 
10 reactions, contained 1 base different than the sequence reported in GenBank Accession No. D831 98 
with an A instead of a G at position 46 of the coding sequence. This results in Arg 16 instead of Gly 16 . 

Example 4 - Cloning of rFTFl and hFTFl into Mammalian Expression Vector 

15 A. Obtaining 5' End of rFTFl 

The 5' end of rFTFl cDNA was obtained using the SMART RACE cDNA amplification kit 
(Clontech) as per the manufacturer's instructions. The 5-RACE-ready cDNA was prepared using 
Superscript II reverse transcriptase (Gibco BRL) and 1 jig of total adipose RNA isolated from a 

20 female Wistar rat using Trizol Reagent (Gibco BRL). The S'-RACE PCR reaction was set-up as 
recommended except it contained IX Advantage-GC cDNA polymerase (Clontech), the 
corresponding buffer and 0.5 M GC-melt (Clontech). The sequence of the gene specific primer was 5'- 
CTGGAGCAGGGTCCTGTTGGCAGTCTCT-3 The PCR conditions were: 94°C for 3 min; 5 cycles 
of 94°C for 30 sec, 69°C for 10 sec and 72°C for 3 min; 5 cycles of 94°C for 30 sec, 67°C for 10 sec 

25 and 72°C for 3 min; 35 cycles of 94°C for 30 sec, 65°C for 10 sec and 72°C for 3 min. The product 
was gel purified and inserted by TA cloning into the pCRII vector (Invitrogen). The ligation products 
were used to transform E. coll Top 10 (Invitrogen). Plasmid DNA was isolated and sequenced. The 
sequence obtained was used to identify the open reading frame for rFTFl and design a forward primer 
for cloning the gene into a mammalian expression vector. A plasmid containing the 5* -RACE product 

30 for rFTFl was designated pCrl092.1 . 
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B. Cloning of FTF1 

Rat and human FTF1 were cloned by PCR into the pcDNA3.1/Myc-His(4-) mammalian expression 
vector (Invitrogen). For each gene two plasmid constructions were made for the production of the 
5 FTF1 protein with a C-terminal tag containing the c-myc epitope and polyhistidine peptide (i.e., 
rFTFl/Myc-His and hFTFl/Myc-His), or the FTF1 protein without the tag (i.e., rFTFl and hFTFl). 
The forward primers for cloning the rat and human genes were 5 1 - 

CACGCG GGTACC ACGCGTGCCACCATGGACGCCGTCTTGGAACCTTTCC-3 1 and 5'- 
CACGCGGG^ACCACGCGTGCCACCATGGACGCCGTCT^GGAACCCTTCC-3 , , respectively. 
10 These primers contain the Kozak consensus sequence adjacent to the translation start codon and a 
Kpnl site (underlined). The sequence of the reverse primer for cloning rFTFl and hFTFl was 5'- 
CACGCGCTCGAGCTAGGAGAGTTTGATGGTGGTGTTGGG-3 '. This primer contains a Xhol site 
(underlined) and provides the translation stop codon. The reverse primer for cloning rFTFl/Myc-His 
and hFTFl/Myc-His was 

1 5 5-CACGC GCTCGAG GGAGAGTTTGATGGTGGTGTTGGG-3 1 . This primer contains a Xhol site 
(underlined) but not the stop codon, therefore, placing the gene in frame with the tag provided by the 
vector. 

PCR was carried out using Advantage-GC cDNA polymerase and 1 M GC-melt (Clontech) as per the 
20 manufacturer's instructions. Plasmid DNA from the Superscript rat liver cDNA library (Gibco BRL) 
was used as a template for the rat gene. Plasmid DNA from the Proquest human liver cDNA library 
(Gibco BRL) was used as the template for the human gene. 

The PCR products were gel purified, digested with Kpnl an&Xliol, and ligated into pcDNA3.1/Myc- 
25 His(+)A cut with the same enzymes. The ligation products were used to transform E. coli strain 
TOP10 (Invitrogen). Plasmids were isolated and sequenced. The use of the non-high fidelity 
Advantage-GC cDNA polymerase resulted in several nucleotide substitutions. DNA fragments from 
several isolated clones were ligated resulting in a polynucleotide sequence coding for the correct 
polypeptide sequence. Plasmids for rFTFl/Myc-His and rFTFl were designated pMrl088.1 and 
30 pMrl089.1, respectively. Plasmids for hFTFl/Myc-His and hFTFl were designated pMhl090.1 and 
pMhl091.1, respectively. 
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Example 5 - Cloning of rAlPO and hAlBG into Mammalian Expression Vector 

A. Obtaining V P.nA of rAlBG 

The 5' end of the rAlBG gene was obtained by using the SMART RACE cDNA amplification kit 
(Clontech) as per the manufacturer's instructions. The 5'-RACE-ready cDNA was prepared using 
Superscript H reverse transcriptase (Gibco BRL) and 1 ^g of total hepatic RNA isolated from a rat fed 
the DHA-supplemented diet used in the differential display study. The 5'-RACE PCR reaction was 
earned out as recommended by the manufacturer except it contained IX Advantage-HF polymerase 
mix (Clontech) and the corresponding buffer. The sequence of the gene specific primer was 
5 , .CAACCCmCCAAGGGCACTTTCCTGTG-3'. The product was gel purified and ligated by TA 
cloning into the pCRH vector (Invitrogen). The ligation products were used to transform E. coli strain 
TOP10 (Invitrogen). Plasmid DNA was isolated and sequenced. The sequence obtained was used to 
identify the open reading frame for rAlBG and design primers for cloning the gene into a mammalian 
expression vector. A plasmid containing the 5'-RACE product for rA 1 BG was designated pCrl 078. 1 . 

B, Cloning ofAlBG 

Rat and human AlBG were cloned by PCR into the pcDNA3.1/Myc-His(+) mammalian expression 
vector (Invitrogen). For each gene two plasmid constructions were made for the production of the 
AlBG protein with a C-terminal tag containing the c-myc epitope and polyhistidine peptide (ie. 
rAlBG/Myc-His and hAlBG/Myc-His), or the AlBG protein without the tag (ie. rAlBG and 
hAlBG). The forward primers for cloning the rat and human genes were 5'- 
CACGC GGGATCC GCCACCATGTCTCTGTTGACTACTG-3' and 

S^CACGCGG^AT^GCCACCATGTCCATGCrCGTGGTCTTTCTCO', respectively. These 
primers contain the Kozak consensus sequence adjacent to the translation start codon and a BamYO. 
site (underlined). The sequences of the reverse primers for cloning rAlBG and hAlBG were 
v.ATATCACGAT GCGGCCGCT TAGCTACCTTCTACTACAACTTCCACAGGG-3' and 5'- 
ATATCACGATGCGGCCGCTCAGCTTTCTGCCACCAGGAGC-3', respectively. These reverse 
primers contain a Notl site (underlined) and provide the translation stop codon. The reverse primers 
for cloning rAlBG/Myc-His and hAlBG/Myc-His were 

^'.ATATCACGA TGCGGCCGCT TGCTACCTTCTACTACAACTTCCACAGGG-3' and 
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5 '-ATATCACGAT GCGGCCGC C AGCTTTCTGCCACC AGGAGC-3 respectively. These primers 
contain a Noil site (underlined) with only 2 of the 3 bases required for the stop codon, therefore, 
placing the gene in frame with the tag provided by the vector. 

5- PCR was carried out using Advantage-HF polymerase (Clontech) as per the manufacturer's 

instructions. The 5'-RACE-ready cDNA used to obtain the 5' end of rAl BG was used as the DNA 
template for the rat gene. Plasmid DNA from the Proquest human liver cDNA library (Gibco BRL) 
was used as the template for the human gene. 

1 0 The PCR products were gel purified, digested with BamRl and Noil, and ligated into pcDNA3 . 1/Myc- 
His(+)A cut with the same enzymes. The ligation products were used to transform E. coli strain 
TOP10 (Invitrogen). Plasmids were isolated and sequenced. Plasmids for rAlBG/Myc-His and 
rAlBG were designated pMrl082.1 and pMrl077.1, respectively. Plasmids forhAlBG/Myc-His and 
hAlBG were designated pMhl087.1 and pMhl086.1, respectively. 

15 



Example 6 - Cloning of hGPAT into Mammalian Expression Vector 

Human GPAT is cloned by PCR into the pcDNA3.1/Myc-His(+) mammalian expression vector 
20 (Invitrogen). The forward primer, 

5 '-CACGCGGGATCCGCCACCATGGATGAATCTGC ACTG ACCCTTGG-3 contains theKozak 
consensus sequence adjacent to the translation start codon and a BamUl site (underlined). The reverse 
primer, 

5 , 'ATATCACGA TGCGGCCGC CTACAGCACCACAAAACTCAGAATATATTCTAG"3' > contains 
25 a Noil site (underlined) and provides the translation stop codon. 

PCR is carried out using Advantage-HF 2 polymerase (Clontech) as per the manufacturers 
instructions and plasmid DNA from the Proquest human liver cDNA library (Gibco BRL). 

30 The PCR products are gel purified, digested with BamEl and Noil, and ligated into pcDNA3. 1/Myc- 
His(+)A cut with the same enzymes. The ligation products aTe used to transform E. coli strain TOP 10 
(Invitrogen). Plasmids are isolated and sequenced. 
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The human SCD promoter was cloned from human leukocyte genomic DNA. Blood was 
obtained from volunteers in the present inventors* laboratory and used to prepare genomic DNA. The 
5 control region corresponding to positions -1981 bp to -12 bp upstream of the ATG was amplified 
using synthetic forward and reverse primers. To facilitate cloning into the plasmid pGL3-basic 
(Promega), the recognition sequence for BglU restriction enzyme (which is absent in the sequence to 
be amplified) was introduced at the ends of the forward and reverse primers. 

10 The forward and reverse primers used for cloning the human SCD control region by PCR 
amplification are 5'-GGAAGATCTGAGAGCGAGACTTCCTCTCAA-3' and 
5'- GGAAGATCTGATGCCGGGATCACTTTCC-3', respectively. 

The PCR amplification was conducted in a Perkin-Elmer GeneAMP PCR system 9700 instrument, in 
15 a 50 jal reaction volume containing: 0.5 jig of genomic DNA, 0.4 jaM of each primer, IX dNTP mix 
(Clontech, CA), IX cDNA PCR reaction buffer (Clontech) and IX Advantage cDNA polymerase mix 
(Clontech). 



The conditions for the PCR reaction were: 
20 7 cycles at 94°C for 2 seconds, 72°C for 3 minutes 

32 cycles at 94°C for 2 seconds, 67°C for 3 minutes 
67°C for 4 minutes 



The PCR product was gel-purified using QIAquick gel extraction kit (Qiagen, Germany). The purified 
25 PCR product and the reporter vector pGL3-basic were separately digested with Bglll restriction 

enzyme to generate compatible ends suitable for in-frame ligation of the PCR product to the luciferase 
gene of pGL3-basic. The ligation product was used to transform E. coli TOP10 strain (Invitrogen). 
The resulting plasmid, pGh3022.1, was screened by restriction analysis and confirmed by DNA 
sequencing. The resulting human SCD control region/reporter construct is used to transfect different 
30 mammalian cell lines, and reporter activity measured. 
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The METP control region (1500 bp) is cloned from human leukocyte genomic DNA by PCR. The 
control region is amplified by PCR using synthetic forward and reverse primers starting at positions - 
5 1 500 bp and -1 bp upstream the ATG. The forward and reverse primers used for cloning human 
METP control region by PCR amplification is 
5 , -TGGCCTTGGATGGGCCACTTCCCGC-3 , and 
S'-GAACAAGGTGTGGCGGGGAGGCCCTGGGTCO', respectively. 

10 The PCR amplification is conducted in a Perkin-Elmer GeneAMP PCR system 9700 instrument. For 
example, the PCR is performed in a 50 \il reaction volume containing: 0.5 fig of genomic DNA, 0.4 
\M of each primer, IX dNTP mix (Clontech, CA), IX cDNA PCR reaction' buffer (Clontech) and IX 
Advantage cDNA polymerase mix (Clontech). 

1 5 The conditions for the PCR reaction are : 

7 cycles at 94°C for 2 seconds, 72°C for 3 minutes 
32 cycles at 94°C for 2 seconds, 67°C for 3 minutes 
67°C for 4 minutes 

20 The PCR product is gel-purified using QIAquick gel extraction kit (Qiagen, Germany) and ligated 
into the TA cloning vector pCRII (Invitrogen) according to manufacturers instruction. The ligation 
product is used to transform E. coli TOP 10 strain (Invitrogen). The resulting plasmids are screened by 
restriction analysis and confirmed by DNA sequencing. The human METP control region is then 
recloned from the pCRII vector into the luciferase reporter vector pGL3-Basic (Promega). The 

25 resulting human METP control region/reporter construct is used to transfect different mammalian cell 
lines, and reporter activity measured. 

Example 9 - Cloning Human GLOL Control Region 

30 The GLOL control region (468 bp, spanning positions -905 to -438) is cloned from human leukocyte 
genomic DNA by PCR. The first 30 nucleotides of the 5' end of GLOL control region is rich in A 
nucleotide (see Figure 13), and could make cloning by PCR difficult if incorporated in primers. 
Therefore, the control region is amplified by PCR using synthetic forward and reverse primers starting 
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at positions -886 bp and -438 bp upstream the ATG. The forward and reverse primers used for cloning 
human GLOL control region by PCR amplification is 5'- 
GGAAAAAAAACGGCCCCGAGGCTATGAGTG-3' and 
5'-CTGCCGCAGGAGGATGGGGGCTC-3', respectively. 

5 

The PCR amplification is conducted in a Perkin-Elmer GeneAMP PCR system 9700 instrument. For 
example, the PCR is performed in a 50 ^il reaction volume containing: 0.5 jig of genomic DNA, 0.4 
\M of each primer, IX dNTP mix (Clontech, CA), IX cDNA PCR reaction buffer (Clontech) and IX 
Advantage cDNA polymerase mix (Clontech). 

10 

The conditions for the PCR reaction are: 

7 cycles at 94°C for 2 seconds, 72°C for 3 minutes 
32 cycles at 94°C for 2 seconds, 67°C for 3 minutes 
67°C for 4 minutes 

15 

The PCR product is gel-purified using QIAquick gel extraction kit (Qiagen, Germany), and ligated 
into the TA cloning vector pCRII (Invitrogen) according to manufacturer's instruction. The ligation 
product is used to transform is. coli TOP10 strain (Invitrogen). The resulting plasmids are screened by 
restriction analysis and confirmed by DNA sequencing. The human GLOL control region is then 
20 recloned from the pCRII vector into the luciferase reporter vector pGL3-Basic (Promega). The 

resulting human GLOL control region/reporter construct is used to transfect different mammalian cell 
lines, and reporter activity measured. 

Example 10 - Cloning Human FTF1 Control Region 

25 

The FTF1 control region (883 bp, spanning position -883 to -1 upstream of the ATG) is cloned from 
human leukocyte genomic DNA by PCR. The first 30 nucleotides of the 5' end of FTF1 control region 
is rich in A and T nucleotides (see Figure 19), and could make cloning by PCR difficult if 
incorporated in primers. Therefore, the control region is amplified by PCR using synthetic forward 
30 and reverse primers starting at positions -850 bp and -1 bp upstream of the ATG respectively. The 
forward and reverse primers used for cloning human FTF1 control region by PCR amplification are 
5'-TTAAAAAGCTGAAAATCTCCCCCGTTGAGGGGAGATC-3' and 
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S'-CGCAGCCGGCTCCCGGGACCCCCTTCC-S', respectively. 

The PCR amplification is conducted in a Perkin-Elmer GeneAMP PCR system 9700 instrument. For 
example, the PCR is performed in a 50 jlxI reaction volume containing: 0.5 \xg of genomic DNA, 0.4 
5 of each primer, IX dNTP mix (Clontech, CA), IX cDNA PCR reaction buffer (Clontech) and IX 

Advantage cDNA polymerase mix (Clontech). 

The conditions for the PCR reaction are: 

7 cycles at 94°C for 2 seconds, 72°C for 3 minutes 
10 32 cycles at 94°C for 2 seconds, 67°C for 3 minutes 

67°C for 4 minutes 

The PCR product is gel-purified using QIAquick gel extraction kit (Qiagen, Germany), and ligated 
into the TA cloning vector pCRlI (Invitrogen) according to manufacturers instruction. The ligation 
15 product is used to transform coli TOP 10 strain (Invitrogen). The resulting plasmids are screened by 
restriction analysis and confirmed by DNA sequencing. The human FTF1 control region is then 
recloned from the pCRII vector into the luciferase reporter vector pGL3-Basic (Promega). The 
resulting human FTF1 control region/reporter construct is used to transfect different mammalian cell 
lines, and reporter activity measured. 

20 

Example 11 - Cloning Human AJBG Control Region 

The AIBG control region (43 1 bp) is cloned from human leukocyte genomic DNA by PCR. The 
control region is amplified by PCR using synthetic forward and reverse primers starting at positions - 
25 430 bp and -1 bp upstream the ATG. The forward and reverse primers used for cloning human AIBG 
control region by PCR amplification are 
5 '-TGAACCCC ACCTTTGGTGTC AC ATGTGC AG-3 ' and 
5'- GATGGTCGCGCTCACTCCGGTGCAGTGAG-3 respectively. 

30 The PCR amplification is conducted in a Perkin-Elmer GeneAMP PCR system 9700 instrument. For 
example, the PCR is performed in a 50 \x\ reaction volume containing: 0.5 jug of genomic DNA, 0.4 
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|iM of each primer, IX dNTP mix (Clontech, CA), IX cDNA PCR reaction buffer (Clontech) and IX 
Advantage cDNA polymerase mix (Clontech). 

The conditions for the PCR reaction are: 
5 7 cycles at 94°C for 2 seconds, 72°C for 3 minutes 

32 cycles at 94°C for 2 seconds, 67°C for 3 minutes 
67°C for 4 minutes 

The PCR product is gel-purified using QIAquick gel extraction kit (Qiagen, Germany), and ligated 
1 0 into the TA cloning vector pCRII (Ihvitrogen) according to manufacturers instruction. The ligation 
product is used to transform E. coli TOP 10 strain (Invitrogen). The resulting plasmids are screened by 
restriction analysis and confirmed by DNA sequencing. The human AEBG control region is then 
recloned from the pCRII vector into the luciferase reporter vector pGL3-Basic (Promega). The 
resulting human AIBG control region/reporter construct is used and to transfect different mammalian 
1 5 cell lines, and reporter activity measured. 

Example 12 - Cloning Human GPAT Control Region 

The control region (1962 bp) is cloned from human leukocyte genomic DNA by PCR. The control 
20 region is amplified by PCR using synthetic forward and reverse primers starting at positions -34534 
bp and -32575 bp upstream the ATG. The forward and reverse primers used for cloning human GPAT 
control region by PCR amplification is 
5 , -TTGGCTCACCTCAGTGCCCCCAGTC-3' and 

5 ! -TGGTTTTGCATCGTATCTTCCCCTCTGCTGCCATC-3 ', respectively. 

25 

The PCR amplification is conducted in a Perkin-Elmer GeneAMP PCR system 9700 instrument. For 
example, the PCR is performed in a 50 jil reaction volume containing: 0.5 jig of genomic DNA, 0.4 
\M of each primer, IX dNTP mix (Clontech, CA), IX cDNA PCR reaction buffer (Clontech) and IX 
Advantage cDNA polymerase mix (Clontech). 

30 

The conditions for the PCR reaction are: 

7 cycles at 94°C for 2 seconds, 72°C for 3 minutes 
32 cycles at 94°C for 2 seconds, 67°C for 3 minutes 
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67°C for 4 minutes 

The PGR product is gel-purified using QIAquick gel extraction kit (Qiagen, Germany) and ligated 
into the TA cloning vector pCRII (hivitrogen) according to manufacturer's instruction. The ligation 
5 product is used to transform E. coli TOP10 strain (hivitrogen). The resulting plasmids are screened by 
restriction analysis and confirmed by DNA sequencing. The human GPAT control region is then 
recloned from the pCRII vector into the luciferase reporter vector pGL3-Basic (Promega). The 
resulting human GPAT control region/reporter construct is used to transfect different mammalian cell 
lines, and reporter activity measured. 

10 

Example 13 - Drug Screening Assay Using Yeast Whole Cells or Spheroplasts 

A. Spheroplast Preparation 

15 Cultures of OLE1 deletion mutant of Saccharomyces cerevisiae (or other) transformed with human 
SCD gene with/without 6xHis tag are started from a stock cell suspension. Yeast are grown in 
appropriate medium and 2% galactose to induce the expression of the gene that encodes the fatty acid 
• delta-9-desaturase. After 16 h incubation, cells are centrifuged at 2060 x g for 5 min at 4°C, washed 
once with distilled water and centrifuged. The volume and weight of the cell pellet is measured. Cells 

20 are suspended (1:2 w/v) in 0. 1 M Tris-S0 4 (pH 9.4), 10 mM DTT and incubated at 30°C. After 1 0 min 
incubation, the cell pellet is obtained by centrifugation, washed once (1:20 w/v) with 1.2 M sorbitol 
and suspended (1:1 w/v) in 1.2 M sorbitol, 20 mM phosphate buffer (pH 7.4). The 15,800 x g (1 min) 
supernatant of Lyticase is added to the cell suspension at a concentration of 2000 U/ml and incubated 
at 30°C in an orbital shaker at 50 rpm. Conversion to spheroplasts is checked after 40 min incubation 

25 by diluting the suspension with distilled water followed by observation under the microscope. After 
70 min incubation, approximately 90% of the cells are converted to spheroplasts. 

B. Incubation of Spheroplasts with Test Compounds 

30 Spheroplasts are harvested by centrifugation at 2060 x g for 5 min at 4°C, washed once with 1 .2 M 
sorbitol and resuspended in appropriate medium with 1% Brij 58, 1.2 M sorbitol and 2% galactose to 
maintain the induction conditions and to give an O.D. 60 o reading of approximately 2.5-3.0. A 10 ml 
aliquot of the spheroplast suspension is transferred to several 125 ml Erlenmeyer flask and incubated 

93 



WO 02/40666 



PCT/CA01/01632 



with 200 (il of different concentrations of test compounds in each flask at 30°C in an orbital incubator 
at 270 ipm. After 30 min incubation, 2-200 \iM (1 jiCi) of [l- ,4 C]palmitic acid is added to the cultures 
and further incubated for 120 min. At this time point, O.D. 6 oo is determined, spheroplasts are 
harvested by centrifiigation and washed with Tris-HCl buffer (100 mM, pH 8.0) containing 0.1% 
5 BSA. 

C. Incubation of Whole Yeast Cells with Test Compounds 

OLE\ deletion mutants of Saccharomyces cerevisiae transformed with human SCD gene are 
10 incubated in several 125 ml Erlenmeyer flask containing 9 ml of an appropriate medium with 1% Brij 
58, (O.D.600 0.4, approximately 3.2 x 10 6 cells/ml) and 200 (il of different concentrations of test 
compounds. After 1 h incubation at 30°C in an orbital shaker at 270 rpm, 1 \iC\ of [l- 14 C]palmitic acid 
(dissolved in incubation medium with 1% Brij 58), is added to the cell suspension to a final 
concentration of 2-200 (iM. After 5 h incubation with the inhibitor and radiolabeled fatty acid, the 
.1 5 transgene expression is induced with the addition of galactose to a final concentration of 2%. Yeast 
are further incubated for 19 h until they are harvested by centrifugation at 5000 x g for 10 minutes at 
4°C. Cells are washed with Tris-HCl buffer (100 mM, pH 8.0) containing 0.1% BSA and total lipids 
are extracted as described below. 

20 D. Lipid Analysis 

Whole cells or spheroplast pellets are saponified with 10% KOH to obtain free fatty acids which are 
further methylated using BF 3 in methanol. The fatty acid methyl esters are analyzed by high 
performance liquid chromatography (HPLC) using a Hewlett Packard 1090, Series II chroma tograph 

25 equipped with a diode array detector set at 205 nm, a radioisotope detector (Model 171, Beckman, 
CA) with a solid scintillation cartridge (97% efficiency for l4 C-detection) and a reverse-phase ODS 
(C-l 8) Beckman column (250 mm x 4.6 mm i.d.; 5 jam particle size) attached to a pre-column with a 
|iBondapak C-l 8 (Beckman) insert. Fatty acid methyl esters are separated isocratically with 
acetonitrile/water (95:5 v:v) at a flow rate of 1 ml/min and are identified by comparison with 

30 authentic standards. 

Alternatively, fatty acid methyl esters are analyzed by capillary column gas-chromatography (GC). 
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Example 14 - Drug Screening Assay Using Yeast Microsomes 
A. Yeast Microsome Preparation 

5 

A 2-5 1 culture of the OLEl deletion mutant of Saccharomyces cerevisiae transformed with the 6xHis 
tagged or non-tagged delta-9-desaturase is started with a cell density of approximately 3.2 xlO 5 
cells/ml (O.D. 6 oo 0.4) using the appropriate medium without galactose. After 8 h of incubation at 30°C 
in an orbital shaker at 270 rpm, galactose, is added to a final concentration of 2%. Yeast are further 

10 incubated for 12 h until they are harvested by centrifugation at 2060 x g for 10 minutes at 4°C and 

washed with water. The cell pellet is resuspended in 1/3 of its volume in a pH 7.2 isolation buffer (80 
mM Hepes-KOH, 10 mM KC1, 320 mM sucrose, 2 mM PMSF and a protease inhibitor cocktail). The 
cell suspension is poured into a mortar containing liquid N 2 and ground with sand using a ceramic 
pestle. The yeast powder is transferred to a conical test tube, to which 2/3 of the pellet volume of 

1 5 isolation buffer is added. The sand is removed by centrifugation at 57 x g for 1 min and the 

suspension centrifuged at 10,000 x g for 20 min to separate cell debris, nuclei and mitochondria. The 
supernatant is centrifuged at 106,000 x g for 1 h to obtain the microsomal pellet, which is resuspended 
in 700 \il of isolation buffer. A protein assay is performed on the microsome suspension. 

20 B. Incubation of Yeast Microsomes with Test Compounds 

The activity of delta-9-desaturase is determined by measuring the conversion of [1- 14 C]16;0 (palmitic 
acid) to [l- 14 C]16:ln-7 (palmitoleic acid). Reactions are started by adding 500 \ig of yeast microsomal 
protein to pre-incubated tubes containing 0.20 |iCi of the substrate fatty acid at a final concentration of 33 

25 \M in 0.25 ml of 80 mM Hepes-KOH (pH 7.2) with 43.2 mM MgCl 2 , 1.0 mM ATP, 500 ^M NADH and 
10 (jM coenzyme A, and a range of concentrations of test compounds. The tubes are vortexed vigorously 
and after 15 min incubation in a shaking water bath (37°C), the reactions are stopped by the addition of 2 
ml of 10% (w/v) KOH in ethanol. Lipids in the incubation mixture are saponified at 80°C for 45 min 
under N 2 . The samples are then left in ice for 5 min before acidification. The fatty acids are extracted with 

30 hexane and esterified with BF 3 in methanol at 90°C for 30 min. The fatty acid methyl esters are 
analyzed by HPLC as described in Example 13. 
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Results are expressed in pmol of palmitoleic acid produced/mg microsomal protein/min. 

Example 15 - Drug Screening Assay Using Purified Enzyme 

5 A. Isolation of Delta-9-Desaturase from Yeast Microsomes 

Yeast microsomes containing the delta-9-desaturase tagged with 6xHis are stirred with Zwittergent 3- 
14 or mixtures of deoxycholate/Triton X100 (2% w/w) for 2 h at 4°C to solubilize the delta-9- 
desaturase. Alternatively, yeast microsomes can be treated with 2.5% (v/v) water in acetone to 

1 0 improve the solubilizing power of the detergents. The mixture is cenrrifuged at 1 06,000 x g for 1 h. 
The supernatant containing the enzyme is loaded onto a pre-equilibrated HiTrap chelating (Ni 2+ 
charged iminodiacetate) column (Pharmacia) attached to a fast protein liquid chromatography system 
(Pharmacia). The column is washed with a 50 mM sodium phosphate buffer, pH 8.0. The tagged 
protein is eluted with the same buffer containing imidazole ranging from 0-500 mM and further 

1 5 concentrated by ultrafiltration using Centriprep (Amicon) concentrators. 

B. Incubation of Delta-9-Desaturase with Test Compounds 

The concentrated enzyme is incubated at 30-37°C in Tris-HCl buffer (pH 7.2) containing 1 mM 
20 NADH, 80 |iM cytochrome b 5f 4 [M NADH-cytochrome b 5 reductase, 6 mM egg 

phosphatidylcholine, 2% Triton X-100, 0.4% sodium deoxycholate, radiolabeled palmitoyl-CoA, and 
a range of concentrations of test compounds. After 15-90 min of incubation, the reaction is stopped and 
fatty acid methyl esters are analyzed as described in Example 13. 

25 Alternatively, enzyme activity can be measured by the rate of NADH oxidation in the presence or 
absence of palmitoyl-CoA. 
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Example 16 - Validation of Drug Screening Assays Described in Examples 13 to 15 Using Rat 
Liver Microsomes 

5 A. Preparation of Rat Liver Microsomes 

Wistar rats under light halothane (15% in mineral oil) anesthesia were sacrificed by exsanguination 
during periods ofhigh enzyme activity. Livers are immediately rinsed with cold 0.9% NaCl solution, 
weighed and minced with scissors. All procedures are performed at 4°C unless specified otherwise. 

10 Livers are homogenized in a solution (1:3 w/v) containing 0.25 M sucrose, 62 mM potassium 

phosphate buffer (pH 7.0), 0.15 M KC1, 1.5 rnM ^-acetylcysteine, 5 mM MgCl 2 , and 0.1 mM EDTA 
using 4 strokes of a Potter-El vehj em tissue homogenizer. The homogenate is centrifuged at 10,400 x g 
for 20 min to eliminate mitochondria and cellular debris. The supernatant is filtered through a 3-layer 
cheesecloth and centrifuged at 105,000 x g for 60 min. The microsomal pellet is gently resuspended in 

1 5 the same homogenization solution with a small glass/teflon homogenizer and stored at -70°C. The 
absence of mitochondrial contamination is enzymatically assessed. The protein concentration is 
measured using bovine serum albumin as the standard. 

B. Incubation of Rat Liver Microsomes with Test Compounds 

20 

Reactions are started by adding. 2 mg of microsomal protein to pre-incubated tubes containing 0.20 pCi of 
the substrate fatty acid (palmitic acid) at a final concentration of 33.3 in 1.5 ml of homogenization 
solution, containing 42 mM NaF, 0.33 mM niacinamide, 1.6 mM ATP, 1.0 mM NADH, 0.1 mM 
coenzyme A and a range of concentrations of test compounds. The tubes are vortexed vigorously and 
25 after 15 min incubation in a shaking water bath (37°C), the reactions are stopped and fatty acids are 
analyzed as described in Example 13. Alternatively, fatty acid methyl esters are analyzed by capillary 
column gas chromatography (GC). 

Example 17 - Drug Screening Assay for Apolipoprotein A-l 

30 

A test compound that interacts with ApoA-1 is likely to interfere with the function of ApoA-1 as a 
cofactor leading to a loss in LCAT activity. A drug screening assay is based on well known enzymatic 
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assays for LCAT activity (Li M. and Pritchard P. H., 2000, J. Biol Chem. 275: 1 8079-18084 and 
Sorci-Thomas et al, 2000,J. Biol Chem. 275: 12156-12163). 

Briefly, purified recombinant ApoA-1 or purified plasma ApoA-1 is mixed with [ 3 H]cholesterol and 
5 phosphatidylcholine at a molar ratio of 0.8:12.5:250 (-1.2 jag) in 10 rnM Tris-HCl pH 7.4, 140 mM 
NaCl, 0.25 mM EDTA, 0.15 mM sodium azide, 0.6% fatty acid-free bovine serum albumin and 2 mM 
beta-mercaptoethanol. A test compound is provided in the reaction at an appropriate concentration. 
Appropriate volume of fresh plasma is added to the reaction mix to provide LCAT. After a 30 min 
incubation at 37°C the reaction is stopped by adding ethanol. The conversion of [ 3 H]cholesterol. to 
10 [ 3 H]cholesterol ester is determined by extracting total lipids and separating them using silica gel G 
plates and hexane/diethyl ether/acetic acid (70:12:1 v/v/v) in thin layer chromatography techniques. 
The radioactivity of the cholesterol ester spot is measured by liquid scintillation counting, by scanning 
the plate with a Berthold radioisotope scanner or by autoradiographic procedures known in the art. 

15 Variation(s) in the test reaction versus control reaction (without test compound) is a measure of the 
modulating effect of the test compound on ApoA-1. 



Alternatively, small peptides or affibodies, obtained from combinatorial libraries adapted for phage 
display, that bind to ApoA-1 are identified by using a similar methodology described in Nord et al. 
20 1997, Nat Biotechnol, 15: 772-777. 

Example 18 - Drug Screening Assay for GrvceroI-3-Phosnhate Acyltransferase 

Whole cells, spheroplasts, microsomes, mitochondria or the purified enzyme are obtained from 
25 acyltransferase mutants of Saccharomyces cerevisiae transformed with human or mammalian genes 
that encode 6xHis tagged or non-tagged GPAT as described in Examples 13, 14 and 15. 



Cells or organelles (i.e., microsomes or mitochondria) or the purified enzyme are incubated for 2-12 h 
(cells) or 5-20 min (organelles or purified enzyme) with radiolabeled glycerol and pal mi toy] -Co A or 
30 other acyl-CoAs in the presence of different concentrations of the test compounds. The reaction is 
stopped with butanol and the lysophosphatidic acid formed separated by two dimensional thin layer 
chromatography using silica gel G plates and a mixture of solvents. The first dimension is run in 
chloroform:methanol:7 N ammonia (65:25:4 v/v/v) and the second dimension in 
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chloroform:methanol:acetic acid:water (170:15:15:2 v/v/v/v). The silica with the radiolabeled 
lysophosphatidic acid spot is scraped and the radioactivity counted in a scintillation counter. 
Alternatively, HPLC methods with mass detector/on line ,4 C-detectors may be used. 

5 Example 19 - Drug Screening Assays for Spot-14 

Spot-14 is a nuclear protein with all the characteristics of a transcription factor. It was shown by a 
yeast two-hybrid system that Spot-14 has a strong propensity for homodimerization, as is the case for 
many transcription factors (Cunningham et al, 1997, Endocrinology, 138: 5184-5188). 

10 

Therefore, a yeast two-hybrid system is used to screen compounds that disrupt the homodimerization 
of Spot-14. The two-hybrid assay is performed as described in Example 21. Spot-14 cDNA is cloned 
in a prey vector as well as in a bait vector containing DNA activation domain (AD) and DNA binding 
domain (DBD), respectively. The vectors are introduced into a suitably engineered yeast strain. 
15 Homodimerization (interaction of domains) of Spot-14 will bring the AD into close proximity to the 
DBD, thereby triggering the expression of a reporter gene. Expression of the reporter gene is assayed 
using techniques well known in the art. Treatment of the transformed yeast with any test compound 
that disrupts Spot-14 dimerization results in growth inhibition of the yeast on selective medium. 

20 Example 20 - Drug Screening Assay for METP 

Several genes involved in mitochondrial function are known in yeast (Belenkiy et al., 2000, Biochem. 
Biophys. Acta, 1467: 207-218 and Contamine V. and Pichard M., 2000, Microbiol Mol Biol Rev., 
64: 281-315). Yeast mutants that are defective in certain mitochondrial functions show several 

25 phenotypes including temperature sensitivity and growth inhibition on glycerol or ethanol. Such yeast 
mutants are transformed with the METP gene and phenotypic revertants analyzed. Complementation 
of yeast mutant phenotypes by related human genes is well known in the art (Nakashima et al., 1 997, 
Biol Chem., 272: 9567-9572 and Amaravadi et al, 1997, Hum. Genet., 99: 329-333). The revertant 
strains containing METP are used to screen for new chemical entities that inhibit the ability of METP 

30 to complement the mutant phenotype. 

Two yeast genes, YMC1 and YMC2, encoding putative mitochondrial carrier proteins (Graf et al., 
1993, Yeast, 9: 301-305) share about 30% identity with METP, indicating relatedness of function. The 
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pheno types of single YMC1 and YCM2 mutants or the double mutant are determined. The phenotype 
is complemented with METP, and then used for drug screening as described above. 

i 

Example 21 - Drug Screening Assays Using Yeast 1- or 2-Hvbrid Systems 

5 

The methods for the yeast one-hybrid and two-hybrid assays are known by persons skilled in the art 
(Fields S. and Song O., 1989, Nature, 340: 245-246; Ulmasov et al., 1997, Science, 276: 1865-1868 
and Furuyama K. and Sassa S., 2000, J. Clin. Invest., 105, 757-764). Reagents or kits are 
commercially available for the assays, for example, the Hybrid Hunter Yeast Two-Hybrid and RNA- 
10 Protein Hybrid Hunter Systems (Invitrogen), the Matchmaker One-Hybrid and Two-Hybrid Systems 
(Clontech) and the HybriZAP Two Hybrid System (Stratagene). 

The following assays are suitable for all of the genes regulated by fatty acids disclosed herein. 

15 A. Yeast 1 -Hybrid Assay 

The known target elements, or control region 'bait' is inserted upstream of a reporter gene (e.g. HISS) 
and integrated into the yeast genome to make a new reporter strain. The yeast strain is transformed 
with an activation domain (AD) fusion library to screen for DNA binding proteins that interact with 

20 the bait DNA sequence. Binding of an AD/DNA-binding domain (DBD) hybrid protein to the target 
sequence results in activation of the reporter gene transcription and subsequent selection. For 
example, expression of HISS will allow colony growth on minimal medium lacking histidine. The 
cDNA encoding DNA binding protein (DBP) is isolated and characterized. The interaction is 
reconstructed in vitro or in vivo for screening test compounds by exposing the target elements or 

25 control region to the DBP in the presence of test compounds. The effect of the test compound is 

evaluated through assays, well known to those skilled in the art, that measure DNA/protein binding 
interactions. 

B. Yeast 2-Hvbrid Assay 

30 

Two physically distinct functional domains are necessary: a DNA binding domain (DBD) and an 
activation domain (AD). The polypeptide of interest is cloned into a "bait" vector, and expressed as a 
hybrid protein with a DBD. A library of cDNAs encoding potential interacting proteins is cloned in 
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frame with AD in the "prey" vector. The bait and prey vector fusion constructs are transformed into 
one of several engineered yeast strains. If an interaction between bait and prey hybrid proteins occurs, 
the AD of the prey is brought into close contact with the DBD and transcription of the reporter gene is 
activated. Positive interacting proteins are easily identified by plating on nutrient deficient medium, 
5 and screening for reporter activity. The interaction between these two proteins is reconstructed in vitro 
or in vivo for screening test compounds by exposing the two interacting proteins in the presence of 
test compounds. The effect of the test compound is evaluated through assays, well known to those 
skilled in the art, that measure protein/protein binding interactions. 

10 Example 22 - Drug Screening Assays for INSIG1 

A stable dverexpressing ENSIG1 cell line is established and a non-expressing cell line serves as a 
control. Cell membranes from the overexpressing and control cell lines are isolated and incubated 
with labeled test compounds. After an appropriate incubation time, the membranes are recovered and 
15 washed to remove unbound test compound. By techniques "well known to those skilled in the art, the 
specific binding of the test compound is measured by comparing the amount bound to the membranes 
containing INSIG1 to that bound to control membranes. 

Alternatively, the hepatocyte cell line, H35 is used with and without induction of 1NSIG1 by insulin. 
20 Alternatively, isolated membranes from regenerating liver cells after hepatectomy are used and 

compared to membranes from non-hepatectomized animals. In certain instances, whole cells rather 
than isolated membranes may be used. Alternatively, purified INSIG1 is used to generate an artificial 
recombinant EMSIG1 /membrane complex and compared to membrane complexes without INSIG1. 

Example 23 - Drug Screening Assay for GIucose-6-Phosphate Dehydrogenase Using Yeast 
25 Complementation 

G6PD null mutants of Saccharomyces cerevisiae do not grow in a medium lacking an organic sulfur 
source, i.e. 0.1 mM L-methionine, 0.5 inM L-cysteine, 0.2 mM glutathione, 0.2 mM homocysteine or 
0.2 mM S-adenosylmethionine, or a mineral sulfur source, i.e. 0.5 mM sulfate, 0.5 mM sulfite or 0.5 
30 rnM sulfide (Thomas et al., 1991, EMBO J., 10: 547-553). Such yeast mutants are transformed with 
the G6PD gene and phenotypic revertants analyzed. Complementation of yeast mutant phenotypes by 
related human genes is well known in the art (Nakashima et al., 1997, /. Biol Chem., 272: 9567-9572 
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and Amaravadi et al., 1997, Hum. Genet., 99: 329-333). The revertant strains containing G6PD are 
used to screen for new chemical entities that inhibit the ability of G6PD to complement the mutant 
phenotype. 

This model, using whole or permeabilized yeast cells or spheroplasts is novel and useful to screen test 
5 compounds that affect the G6PD activity. 

Example 24 - Drug Screening Assay for GIucose-6-Phosphate Dehydrogenase Using Purified or 
Crude Enzyme Extract 

1 0 Large volumes of the G6PD null mutant yeast transformed with the G6PD gene are grown in 

appropriate minimal medium with the adequate selection system. The overproduced G6PD protein is 
isolated using affinity or anion exchange chromatography. A yeast homogenate is obtained using the 
liquid N 2 method as previously described (see Example 14) and applied to a 2',5'-ADP-Sepharose 
column. The G6PD protein is eluted using a 2 buffer system. The first elution buffer is Tris-HCl, pH 

15 7.6 containing 5 mM EDTA and 0.02% beta-mercaptoethanol, and the second elution buffer is 0. 1 M 
potassium phosphate, pH 7.0. The protein concentration is measured by methods well known in the 
art. Alternatively, the crude yeast extract is used as a source of G6PD protein. 

Modulation of G6PD activity by different test compounds is determined spectrophotometrically by 
20 following the increase in fluorescence at 341 nm due to the conversion of NADP + to NADPH. The 
enzymatic reaction is performed in a cuvette containing 100 jul of the purified enzyme or the crude 
yeast extract, 900 jil of Tris-HCl 50 mM (pH 8.1), 1 mM MgCl 2 , 200 |uM glucose-6-phosphate, 100 
pM NADP + and a range of concentrations for each test compound. The specific activity of the enzyme 
is calculated using a molar extinction coefficient of 6270 for NADPH. 

25 Example 25 - Drug Screening Assay for GLOL Using Yeast 

Glyoxalase genes in Saccharomyces cerevisiae such as GL02 and GL04 have significant homology 
with mammalian GLOL'. Yeast glo2/glo4 double deletion mutants (without glyoxalase II activity) are 
suitable hosts for transformation with the GLOL gene. Saccharomyces cerevisiae glo2/glo4 double 
30 deletion mutant transformed with GLOL gene is grown in YPD (2% glucose, 2% peptone, 1% yeast 
extract) or synthetic minimal medium (0.17% yeast nitrogen base, 0.5% ammonium sulfate) 
' containing the appropriate amino acids and carbon source (2% glucose or 3% glycerol). Spheroplasts 
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from the transformed yeast are obtained as described in Example 13. The whole yeast cells are 
permeabilized with alcohol, i.e. methanol, ethanol or isopropyl alcohol. Both cell models are 
incubated with permeable glutathione conjugates and 5,5 , -dithiobis(2-nitrobenzoic acid). The 
hydrolysis of the thiol esters is followed at 412 nm using techniques known in the art to monitor 
5 GLOL activity. Test compounds are added at different concentrations and GLOL activity measured. 

Example 26 - Drug Screening Assay for GLOL Using Yeast Complementation 

Yeast glo2/glo4 double deletion mutants do not grow in the presence of methylglyoxal. Such yeast 
10 mutants are transformed with the GLOL gene and phenotypic revertants analyzed. Complementation 

of yeast mutant phenotypes by related human genes is well known in the art (Nakashima et al., 1 997, 

J. Biol. Chem., 272: 9567-9572 and Amaravadi et al, 1997, Hum. Genet., 99: 329-333). The revertant 

strains containing GLOL are used to screen for new chemical entities that inhibit the ability of GLOL 

to complement the mutant phenotype. 
1 5 This model, using whole or permeabilized yeast cells or spheroplasts is novel and useful to screen test 

compounds that affect the GLOL activity, thereby increasing or decreasing sensitivity to 

methylglyoxal. 

Example 27 - Drug Screening Assay for GLOL Using Purified Enzyme 

20 

Large volumes of the glo2/glo4 double mutant yeast transformed with the GLOL gene are grown and 
the overproduced GLOL protein is isolated by obtaining a yeast homogenate using the liquid N 2 
method as described in Example 14. The homogenate is applied to a column with immobilized 
glutathione and the GLOL protein is eluted with 3 M NaCl in MOPS buffer (pH 7.2). The protein 

25 concentration is measured by methods well known in the art. 

Modulation of GLOL activity is determined at 37°C in 1 ml of 100 mM MOPS, pH 7.2 containing 
glutathione conjugates and 5,5'-dithiobis(2-nitrobenzoic acid). The reaction also contains GLOL at 
concentrations ranging from 7-200 ng/ml and appropriate concentrations of the test compound. The 
enzyme activity is measured by following the decrease of absorbance at 240 nm or by following the 

30 formation of glutathione by the increase of absorbance at 412 nm. 

Example 28 - Drug Screening Assay for Fatty Acid Synthase 
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Large volumes of the FAS null mutant yeast transformed with the FAS gene are grown in appropriate 
minimal medium with the adequate selection system. A yeast hornogenate is obtained using the liquid 
N 2 method as previously described in Example 14. The overproduced FAS protein from the yeast 
hornogenate is isolated using stepwise polyethylene glycol and ammonium sulfate precipitation, gel 
5 filtration, and anion exchange chromatography. The protein concentration is measured by methods 
well known in the art. 

Alternatively, the crude yeast extract is used as a source of FAS protein. 

Modulation of FAS activity by different test compounds is determined spectrophotometrically by 
10 following the oxidation of NADPH to NADP + at 340 nm or using HPLC techniques in which the 
incorporation of radiolabeled acetyl-CoA or malonyl-CoA into palmitic acid is analyzed. 

Example 29 - Drug Screening Assay for Delta-3, delta-2-enovI-CoA Isomerase Using Yeast 
Complementation 

15 Complementation of yeast mutant phenotypes by related human or mammalian genes is well known 
to those skilled in the art (Nakashima et al, 1997, J. Biol Chem., 272: 9567-9572 and Amaravadi et 
al., 1997, Hum. Genet., 99: 329-333). The Saccharomyces cerevisiae delta-3, delta-2-enoyl-CoA 
isomerase mutant does not grow in a test medium containing oleic acid (0.1% yeast extract, 0.67% 
yeast nitrogen base, 0.02% Tween-40, 0.1% oleic acid and 0.1% dextrose; or 1% yeast extract, 2% 

20 bacto-peptone, 0.2% oleic acid, and 0.02% Tween-40). Such a yeast mutant is transformed with a. 
plasmid containing the mammalian delta-3, delta2-enoyl-C<)A isomerase gene using techniques well 
known in the art, and phenotypic revertants analyzed in test medium. The revertant strains containing 
delta-3, delta-2-enoyl-CoA isomerase are used to screen for new chemical entities that inhibit the 
ability of delta-3, delta-2-enoyl-CoA isomerase to complement the mutant phenotype. This model, 

25 using whole or permeabilized yeast cells or yeast spheroplasts is appropriate to screen test compounds 
that affect the delta-3, delta-2-enoyl-CoA isomerase function, thereby increasing or decreasing 
requirement for oleic acid. 
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Example 30 - Drug Screening Assay for Delta-3, deIta-2-enovl-CoA Isomerase Using Purified 
Enzyme 

Large volumes of the delta-3, delta-2-enoyl-CoA isomerase mutant yeast transformed with 
5 mammalian delta-3, delta-2-enoyl-CoA isomerase gene are grown, and the overproduced protein is 
obtained from yeast homogenate using the liquid N 2 method. as described in Example 14. The 
mitochondrial pellet is isolated from the homogenate using differential centrifugation techniques. The 
pellet is resuspended in 100 ml of 25 mM phosphate buffer pH 7.4, and sonicated for 2 minutes in an 
ice bath. The suspension is heated at 70°C for 30 seconds, cooled on ice and centrifuged at 15,000 x g 

10 for 15 minutes at 4°C. The mitochondrial lysate is dialyzed against 25 mM phosphate buffer (pH 6.0), 
and loaded onto a CM52 cellulose column with bed volume of 70 ml. Unbound protein is eluted with 
25 mM phosphate buffer pH 6.0, and the delta-3, delta-2-enoyl-CoA isomerase eluted with 30 ml of 
25 mM phosphate buffer pH 7.4. The eluate is dialyzed against 20 mM Tris-HCl, pH 8.7 and 
separated on a fast protein liquid chromatography mono-Q anion exchange column by gradient elution 

1 5 with 20 mM Tris-HCl pH 8.7 and 20 mM Tris-HCl pH 8.7 containing 1 M NaCl. The delta-3, delta-2- 
enoyl-CoA isomerase elutes at 50 mM NaCl. Protein concentration is measured by methods well 
known in the art. 

Modulation of delta-3, delta-2-enoyl-CoA isomerase activity by test compounds is determined 
20 spectrophotometrically at 340 nm according to Binstock and Schulz (1981, Metk EnzymoL, 71 : 403- 
411). The reaction contains appropriate concentration of substrate (3-c/s-octenoyl-CoA or 3-trans- 
hexenoyl CoA), test components and purified enzyme. 

Alternatively, whole yeast, permeabilized yeast or spheroplasts, containing the recombinant delta-3, 
25 delta-2-enoyl-CoA isomerase, are used for the assay. The yeast used in these assays can also be 

genetically engineered to produce endogenous specific substrates for the delta-3, delta-2-enoyl-CoA 
isomerase. 

Example 31 - Drug Screening Assay for COMT Using Crude Lysate or Purified Enzyme 

30 

To produce sufficient amounts of active recombinant mammalian COMT in E. coli or a suitable host 
system, the gene is introduced into a bacterial expression vector, for example pKEX14. COMT is 
produced at high levels (up to 10% of total bacterial protein) after induction of the T7 RNA 
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polymerase gene with IPTG. The enzyme is purified from E.coli cells using procedures known in the 
art (Lundstrom et al., 1992, Biochim. Biophys. Acta, 1 129: 149-154). The purified enzyme is used for 
screening drugs that modulate COMT activity. Alternatively, the crude bacterial lysate is used for the 
assay. 

5 

Modulation of COMT activity by test compound is determined using methods known in the art 
(Tilgmann C. and Kalkkinen N., 1990, FEBSLett, 264: 95-99 and Lautala et al., 1999, /. 
Chromatogr. B, 736: 143-151). Briefly, 250 \i\ of the incubation mixture containing 5 mM MgCU, 20 
mM L-cysteine, 0.15 mM [ 14 C]S-adenosyl-L-methionine (0.1 fiCi), and 1-100 fig of mammalian 
10 COMT (provided as purified enzyme or crude lysate) in appropriate buffer is pre-incubed at 37°C for 
5 min. Subsequently, 0.5 mM catechol (as substrate) and appropriate concentration of test compounds 
are added to the incubation mixture. After a 10 to 30 min incubation period, the reaction is terminated 
by the addition of 25 ul cold 4 M perchloric acid. The sample is kept on ice for 10 min and 
subsequently centrifuged for 5 min at 22,000 x g. 

15 

The methylated catechol products are separated from S-adenosyl-L-methionine using a Hewlett- 
Packard HPLC chromatograph (1090 Series II) equipped with an inline radioisotope flow detector 
with a Beckman HOB cocktail pump using a 1000 |il liquid scintillation flowcell with an exit volume 
of 20 jjI Alternatively, a 300 ul flowcell packed with silanised cerium activated platinum glass as 
20 scintillant is used. 

Alternatively, whole yeast or permeabilized yeast or spheroplasts, containing the recombinant COMT, 
is used for the drug screening assay. 

25 Example 32 - Drug Screening Assay Using Human SCD Control Region. 

Plasmid pGh3022.1, containing the human SCD control region, is used to screen drugs that modulates 
the human SCD promoter activity. Transient transfections are performed to evaluate the functionality 
30 of the SCD control region using techniques known by persons skilled in the art. 

HepG2 cells are transfected with 10 |ag of pGh3022.1 (Example 7) and 1 jig of vector pRSV-NEO 
(ATCC), using 10 ^1 of Lipofectamine 2000 Reagent (Gibco BRL) in a 60 mm tissue culture dish as 
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described by the manufacturer. After a 24 h incubation, the cells are passaged into two 150 mm tissue 
culture dishes at a 1 :2 dilution and grown for another 24 h. Geneticin (Gibco BRL) is added to the 
medium at a concentration of 800 jxg/ml. After 3-4 weeks of growth under the selection pressure of 
the antibiotic, the resistant clones are isolated and characterized for their luciferase activity. 

5 

Drug screening is performed using the Luciferase Enzyme Assay System (Promega), following the 
manufacturer's recommendations. Briefly, transfected cells grown in a 96 well plate are exposed to 
test compound. After an appropriate incubation time, the cells are washed with Mg 2+ and Ca 2+ free 
PBS. Cells are lysed with 20 \i\ of IX Luciferase Cell Culture Lysis Reagent (CCLR, Promega). The 
10 plate is placed onto a luminometer with automatic injector. The injector adds 100 jil of Luciferase 
Assay Reagent (Promega) per well, and the light emission generated by the reaction is read for 10 
seconds after a 2 second delay before moving to the next well to repeat the process. Cell cultures 
without a test compound are used as controls. Any significant difference in the luciferase activity 
indicates that the test compound is modulating the human SCD promoter activity. 

15 

This assay or other reporter assay is useful for drug screening using the control region of any fat 
regulated gene. 

Example 33 - Drug Screening Assay Using Antibodies Against Polypeptides Encoded by Fat 
20 Regulated Genes in Animal Models 

Monoclonal antibodies against the polypeptides encoded by fat regulated genes are prepared using 
methods well known in the art. 

25 Rats are randomly divided into test and control groups. A test compound and placebo are enterally or 
parenterally administered to the test and control groups, respectively. The test compound and placebo 
are provided by bolus or continuous administration. After an appropriate period of treatment, animals 
are sacrificed by exsanguination, and tissue samples' taken for immunoassays. 

30 In blood, the amount of excreted target polypeptide that is encoded by the fat regulated gene, is 
determined by centrifuging the blood and exposing the plasma to the corresponding monoclonal 
antibody. The amount of antigen-antibody complex is detected using a secondary antibody which is 
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linked to a marker. These immunological products are quantified using methods well known in the art 
(e.g., immunofluorescence or chemiluminiscence). 

Similarly, whole organs or leukocytes from blood of test and control animals are homogenized as 
5 described in Example 16. Cell debris is removed by centrifugation and the supernatant is used for the 
immunoassays as described herein. 

The assay is also suitable for the identification of drugs that alter the expression of fat regulated genes 
in normal or disease (e.g., diabetes or cancer) animal models. 

10 

Example 34 - Drug Screening Assay Using Antibodies Against Polypeptides Encoded by Fat 
Regulated Genes in Cell Culture 

HepG2 cells are grown in a medium with (test group) or without (control group) a test compound. 
1 5 After an appropriate period of treatment, the medium is collected, cells are washed with PBS and 
lysed using techniques known in the art. The medium containing the excreted target polypeptide that 
is encoded by the fat regulated gene, and the cell lysate are used for the immunoassay described in 
Example 33. 

20 Example 35 - Drug Screening Assay Using Affinity Chromatography and Antibodies Against 
Polypeptides Encoded by Fat Regulated Genes 

A monoclonal antibody described herein (Example 33) is immobilized to a protein G POROS column 
(PerSeptive Biosystems, MA) using a crosslinking agent known by persons skilled in the art (Evans et 
25 al, 1996., Nat Biotech, 14: 504-507). A column without the monoclonal antibody and treated with 
crosslinking reagents is used as control. 

A natural or synthetic peptide combinatorial library is injected onto the column. After washing the 
unbound material with several column volumes of PBS pH 7.4, the bound peptide is eluted with 12 
30 mM HC1 and characterized using methods known to persons skilled in the art (e.g., reverse phase 
HPLC developed with a gradient of acetonitrile and mass spectroscopy). 
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This assay is used for the identification of antigenic test compounds with high affinity to monoclonal 
antibodies raised against polypeptides encoded by fat regulated genes. The identified test compound, 
due to its similar antigenic properties to the target polypeptide, is used to mimic the function of the 
said target polypeptide in disease. 

5 

Example 36 - Diagnostic Assay Using Antibodies 

Fractionated blood (e.g. plasma and leukocytes) obtained from subjects with suspected alterations in 
the production of the target polypeptide is used for the diagnosis of the associated disease. Leukocytes 
1 0 are lysed using techniques known to those skilled in the art. 

The amount of target polypeptide that is encoded by the fat regulated gene, is determined by exposing 
the plasma and the leukocyte lysate to the corresponding monoclonal antibody. The amount of 
antigen-antibody complex is detected using a secondary antibody which is linked to a marker. These 
1 5 immunological products are quantified using methods well known in the art (e.g., 
immunofluorescence or chemiluminiscence). 

Example 37 - Determination of Tissue Distribution of RNA by Northern Blot Analysis 

20 A. Rat 

Wistar rats (~ 300 g) were obtained from Charles River Canada Ltd. and maintained on regular chow 
for 5-6 days. Each rat was sacrificed via cardiac puncture under anesthesia and its tissues immediately 
perfused with saline. Appropriate tissues were quickly removed and frozen in liquid nitrogen. 

25 

RNA was isolated from liver, brain, kidney, lung, ovary, spleen, heart, skeletal muscle, abdominal 
adipose tissue and nerve of female rats using Trizol reagent (Gibco BRL) as per the manufacturer's 
protocol. The RNA isolated from spleen, heart, muscle, adipose tissue and nerve was subsequently 
purified using RNeasy (Qiagen) as per the manufacturer's protocol. Additionally, RNA was isolated 
30 from testes of male rats as described in Auffray C. and Rougeon F. (1980, Eur. J. Biochem., 107: 303- 
314). The testes were ground to a fine powder under liquid nitrogen and homogenized in 3 M LiCl 
and 6 M urea. The RNA was precipitated at 4°C and pelleted by centrifugation. The pellet was 
resuspended and extracted with chloroform/isoamyl alcohol prior to ethanol precipitation. 
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For each tissue, 10 \ig of total RNA pooled from 6 rats (for nerve) or 4 rats (for all tissues except 
nerve), was subjected to formaldehyde agarose gel electorphoresis and transferred to a nylon 
membrane (BioRad) by capillary action using standard procedures (Sambrook et al., 1989, Molecular 
5 Cloning, 2nd Edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbour, NY). 

Northern blot analysis was carried out using standard procedures (Ausubel et al., 1994-, Current 
Protocols in Molecular Biology, John Wiley & Sons, NY). Probes were prepared by labelling cDNA 
using [alpha- 32 P]dCTP and Rediprime II Random Prime Labelling System (Amersham Pharmacia 
10 Biotech). The cDNA probes for rat METP, FTF1, A1BG and GLOL obtained during the differential 
display study (Example 1) were used. The membrane was washed at high stringency using 0.25X 
SSC, 0.1% SDS at 55°C. The membrane was probed with a nucleotide probe against the 18S rRNA 
subunit for normalization of loading. 

15 B. Human 

A membrane containing poly(A) + RNA from 12 different human tissues (brain, heart, skeletal muscle, 
colon, thymus, spleen, kidney, liver, small intestine, placenta, lung and peripheral blood leukocytes) 
was purchased from Clontech (Human 12-lane MTN blot). Northern blot analysis was carried out 

20 using standard procedures (Ausubel et al., 1994-, Current Protocols in Molecular Biology, John 

Wiley & Sons, NY). Probes were prepared by labelling cDNA using [alpha- 32 P]dCTP and Rediprime 
II Random Prime Labelling System (Amersham Pharmacia Biotech). The cDNA probe for METP 
corresponded to the complete coding sequence for the human gene. The cDNA probes for GLOL, 
FTF1 and A1BG corresponded to bases 1-652, 564-1363 and 214-915, respectively, of the coding 

25 sequences of the human genes. The membrane was washed at high stringency using 0.25X SSC, 0. 1% 
SDS at55°C 
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CLAIMS 
We claim: 

5 1. An isolated polynucleotide segment, comprising a polynucleotide sequence which is 
selected from the group consisting of: 

(a) a sequence comprising SEQ ID NO: I; 

(b) a sequence comprising SEQ ID NO:3; 

(c) a sequence comprising SEQ ID NO:6; 
10 (d) a sequence comprising SEQ ID NO: 11; 

(e) a sequence comprising SEQ ID NO: 13; 

(f) a sequence comprising SEQ ID NO: 16; 

(g) a sequence comprising SEQ ID NO: 18; 

(h) a sequence comprising SEQ ID NO: 24; 

15 (i) a sequence which is at least 80% homologous with a sequence of any of (a) to (h); 

(j) a sequence which is at least 90% homologous with a sequence of any of (a) to (h); 

(k) a sequence which is at least 95% homologous with a sequence of any of (a) to (h); 

(1) a sequence which is at least 98% homologous with a sequence of any of (a) to (h); 

(m) a sequence which is at least 99% homologous with a sequence of any of (a) to (h); 
20 (n) a sequence which hybridizes to any of (a) to (m) under stringent conditions; and, 

(o) a sequence with is a functional derivative of any of (a) to (m). 

2. An isolated polynucleotide segment of claim 1 , wherein the isolated polynucleotide 
segment is cDNA. 

25 

3. A vector comprising a polynucleotide segment of claim 1 in a suitable vector. 

4. A host cell comprising a polynucleotide segment of claim 1 in a host cell which is 
heterologous to said segment. 

30 

5. An isolated polynucleotide fragment selected from the group consisting of: 

(a) a sequence having at least 15 sequential bases of nucleotides of a segment of claim I; 
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(b) a sequence having at least 30 sequential bases of nucleotides of a segment of claim 1 ; and, 

(c) a sequence having at least 50 sequential bases of nucleotides of a segment of claim 1 . 

6. . A vector comprising a polynucleotide segment of claim 5 contained in a vector which is 
5 heterologous to said segment 

7. A vector of claims 3 or 6, wherein said vector contains or encodes a tag. 

8. An isolated polynucleotide segment, comprising a polynucleotide sequence which retains 
10 substantially the same biological function or activity as the polynucleotide encoded by a segment 

of claim 1 . 

9. A method for identifying a compound which inhibits or promotes the activity of a 
polynucleotide segment of claim 1, comprising the steps of: 

15 (a) selecting a control animal having said segment and a test animal having said segment; 

(b) treating said test animal using a compound; and, 

(c) determining the relative quantity of an expression product of said segment, as between said 
control animal and said test animal. 

20 10. A method of claim 9, wherein said animals are mammals. 

11. A method of claim 10, wherein said mammals are rats. 

12. A method for identifying a compound which inhibits or promotes the activity of a 
25 polynucleotide segment of claim 1 , comprising the steps of: 

(a) selecting a host cell of claim 4; 

(b) cloning said host cell and separating said clones into a test group and a control group; 

(c) treating said test group using a compound; and 

(d) determining the relative quantity of an expression product of .said segment, as between said 
30 test group and said control group. 

13. A method for identifying a compound which inhibits or promotes the activity of a 
polynucleotide segment of claim 1, comprising the steps of: 
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(a) selecting a test group having a host cell of claim 4, a part thereof or an isolated polynucleotide 
thereof, and a control group; 

(b) treating said test group using a compound; and 

(c) determining the relative quantity or relative activity of a product of said segment or of the said 
5 segment, as between said test group and said control group. 

14. An isolated polypeptide segment comprising an isolated polypeptide selected from the 
group consisting of: 

(a) a sequence comprising SEQ ID NO:2; 
10 (b) a sequence comprising SEQ ED NO:4; 

(c) a sequence comprising SEQ ED NO:7; 

(d) a sequence comprising SEQ ED NO: 1 2; 

(e) a sequence comprising SEQ ID NO: 14; 

(f) a sequence comprising SEQ ID NO: 17; 
15 (g) a sequence comprising SEQ ID NO: 25; 

(h) a sequence which is at least 80% homologous with a sequence of any of (a) to (g); 

(i) a sequence which is at least 90% homologous with a sequence of any of (a) to (g); 
(j) a sequence which is at least 95% homologous with a sequence of any of (a) to (g); 

(k) a sequence which- is' at least 98% homologous with a sequence of any of (a) to (g); and, 
20 (1) a sequence which is at least 99% homologous with a sequence of any of (a) to (g). 

15. A host cell comprising a polypeptide segment of claim 14 in a host cell which is heterologoi 
to said segment. 

25 16. A process for producing a polypeptide of a segment of claim 14 comprising the step of 

culturing the host cell of claim 15 under conditions sufficient for the production of said polypeptide. 

17. An isolated polypeptide segment, comprising a polypeptide sequence which retains 
substantially the same biological function or activity as the polypeptide in a segment of claim 14. 

30 

1 8. A method for identifying a compound which inhibits or promotes the activity of a 
polypeptide segment of claim 14, comprising the steps of: 

(a) selecting a control animal having said segment and a test animal having said segment; 
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(b) treating said test animal using a compound; 

(c) determining the relative quantity or relative activity of an expression product of said segment 
or of the said segment, as between said control animal and said test animal. 

5 19. A method of claim 18, wherein said animals are mammals. 

20. A method of claim 19, wherein said mammals are rats. 

21 . A method for identifying a compound which inhibits or promotes the activity of a 
10 polypeptide segment of claim 14, comprising the steps of: 

(a) selecting a host cell of claim 15; 

(b) cloning said host cell and separating said clones into a test group and a control group; 

(c) treating said test group using a compound; and 

(d) determining the relative quantity or relative activity of an expression product of said segment 
15 or of the said segment, as between said test group and said control group. 

22. A method for identifying a compound which inhibits or promotes the activity of a 
polypeptide segment of claim 14, comprising the steps of: 

(a) selecting a test group having a host cell of claim 15, a part thereof or an isolated polypeptide 
20 thereof and a control group; 

(b) treating said test group using a compound; and 

(c) determining the relative quantity or relative activity of a product of said segment or of the said 
segment, as between said test group and said control group. 

25 23. An isolated polynucleotide segment, comprising a polynucleotide sequence which is 
selected from the group consisting of: 

(a) a sequence comprising SEQ ID NO:5; 

(b) a sequence comprising SEQ ID NO: 10;' 

(c) a sequence comprising SEQ ID NO: 15; 
30 (d) a sequence comprising SEQ ED NO:20; 

(e) a sequence comprising SEQ ID NO:21; 
(0 a sequence comprising SEQ ID NO:26; 

(g) a sequence which is at least 80% homologous with a sequence of any of (a) to (0; 
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(h) a sequence which is at least 90% homologous with a sequence of any of (a) to (f): 

(i) a sequence which is at least 95% homologous with a sequence of any of (a) to (0: 
(j) a sequence which is at least 98% homologous with a sequence of any of (a) to (t): 
(k) a sequence which is at least 99% homologous with a sequence of any of (a) to (0: 

5 and; 

(I) a sequence which hybridizes to any of (a) to (k) under stringent conditions. 

24. An isolated polynucleotide segment of claim 23, wherein the isolated polynucleotide 
segment is genomic DNA. 

10 

25. A vector comprising a polynucleotide segment of claim 23 in a suitable vector. 

26. A host cell comprising a polynucleotide segment of claim 23 in a host cell which is 
heterologous to said segment. 

15 

27. A process for producing a polypeptide encoded by a gene operably linked to a 
polynucleotide segment of claim 23 comprising the step of culturing the host cell of claim 26 
under conditions sufficient for the production of said polypeptide. 

20 28. An isolated polynucleotide fragment selected from the group consisting of: 

(a) a sequence having at least 15 sequential bases of nucleotides of a segment of claim 23; 

(b) a sequence having at least 30 sequential bases of nucleotides of a segment of claim 23; and 

(c) a sequence having at least 50 sequential bases of nucleotides of a segment of claim 23. 

25 29. A vector comprising a polynucleotide segment of claim 28 contained in a vector which is 
heterologous to said.segment. 

30. An isolated polynucleotide segment, comprising a polynucleotide sequence which retains 
substantially the same biological function or activity as the polynucleotide encoded by a segment 

30 of claim 23. 

31. A method for identifying a compound which inhibits or promotes the activity ofa 
polynucleotide segment of claim 23, comprising the steps of: 
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(a) selecting a control animal having said segment and a test animal having said segment; 

(b) treating said test animal using a compound; and, 

(c) determining the relative quantity of an expression product of an operably linked 
polynucleotide to said segment, as between said control animal and said test animal. 

5 

32. A method of claim 3 1 , wherein said animals are mammals. 

33. A method of claim 32, wherein said mammals are rats. 

1 0 34. A method for identifying a compound which inhibits or promotes the activity of a 
polynucleotide segment of claim 23, comprising the steps of: 

(a) selecting a host cell of claim 26; 

(b) cloning said host cell and separating said clones into a test group and a control group; 

(c) treating said test group using a compound; and 

1 5 (d) determining the relative quantity of an expression product of an operably linked 
polynucleotide to said segment, as between said test group and said control group. 

35. A method for identifying a compound which inhibits or promotes the activity of a 
polynucleotide segment of claim 23, comprising the steps of: 

20 (a) selecting a test group having a host cell of claim 26, a part thereof or an isolated 
polynucleotide thereof and a control group; 

(b) treating said test group using a compound; and 

(c) determining the relative quantity of an expression product of an operably linked 
polynucleotide to said segment, as between said test group and said control group. 

25 

36. A composition for treating a disorder involving fatty acid regulated genes, said 
composition comprising a compound which modulates a segment according to any one of claims 
1, 14 or 23 and a pharmaceutical^ acceptable carrier. 

30 37. A composition as claimed in claim 36 wherein said disorder is a PUFA disorder. 
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38. A composition as claimed in claim 37, wherein said disorder is selected from the group 
consisting of eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric 
disorders, cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 

5 39. A composition as claimed in claim 36, wherein said composition is selected from the 
group consisting of small organic molecules, peptides, polypeptides, antisense molecules, 
oligonucleotides, polynucleotides, fatty acids, and functional and chemical derivatives thereof 

40. The use of a composition as claimed in claim 36 for treating a disorder involving fatty 
10 acid regulated genes . 

41 . The use of a composition as claimed in claim 40 for treating a PUFA- disorder. 

42. The use of claim 41 wherein said disorder is selected from the group consisting of 

1 5 eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders, 
cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 

43. A method for diagnosing the presence of or a predisposition for a disorder involving fatty acid 
regulated genes in a subject, said method comprising detecting a germline alteration in a segment of 

20 claims 1 or 23 in said subject, comprising comparing the germline sequence of a segment of claims 1 
or 23 from a tissue sample from said subject with the germline sequence of a wild-type of said 
segment, wherein an alteration in the germline sequence of said subject indicates the presence of or a 
predisposition to said disorder. 

25 44. A method for diagnosing the presence of or a predisposition for a disorder as claimed in clain 
43 wherein said disorder is a PUFA disorder. 

45. A method for diagnosing the presence of or a predisposition for a disorder as claimed in 
claim 44 wherein said disorder is selected from the group consisting of eczema, cardiovascular 
30 disorders, inflammation, body weight disorders, psychiatric disorders, cancer, cystic fibrosis, pre- 
menstrual syndrome, diabetes and diabetic complications. 
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46. The method of any one of claims 43 to 45, wherein said comparing is performed by a 
method selected from the group consisting of immunoblotting, irnmunocytochemistry, enzyme- 
linked immunosorbent assay, DNA fingerprinting, in situ hybridization, polymerase chain 
reaction,reverse transcription polymerase chain reaction, radioimmunoassay, immunoradiometnc 

5 assay and immunoenzymatic assay. 

47. A method for diagnosing the presence of or a predisposition for a disorder involving fatty : 
regulated genes in a subject, said method comprising comparing the sequence of a polypeptide of 
claim 14 from a tissue sample from said subject with the sequence of a wild-type of said polypepti 

10 wherein an alteration in the sequence of said subject as compared to said wild-type indicates the 
presence of or a predisposition to said disorder involving genes altered by" fatty acids. 

48. A method for diagnosing the presence of or a predisposition for a disorder as claimed in cl 
47 wherein said disorder is a PUFA disorder. 

15 

49. A method for diagnosing the presence of or a predisposition for a disorder as claim 
in claim 48 wherein said disorder is selected from the group consisting of eczema, 
cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders, cancer, cysti 
fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 

20 

50. The method of any one of claims 47 to 49, wherein said comparing is performed by a metl 
selected from the group consisting of blotting, irnmunocytochemistry, enzyme-linked immunosorb 
assay, DNA fingerprinting, radioimmunoassay, immunoradiometric assay, immunoenzymatic assa 
and polypeptide microarrays. 

25 

51. A method for identifying a compound which inhibits or promotes the activity of a 
polynucleotide, wherein the polynucleotide selected from the group consisting of SCD1, SCD2, 
SCD, G6PD, GPAT, FAS, COMT, ApoA-1, 1NSIG1, GLOL, Spot-14 and delta-3, delta-2-enoyl- 
CoA isomerase, comprising the steps of: 

30 (a) selecting a control animal having said polynucleotide and a test animal having said 
polynucleotide; 

(b) treating said test animal using a compound; and, 
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(c) determining the relative quantity of an expression product of said polynucleotide, as between 
said control animal and said test animal. 

52. A method of claim 51, wherein said animals are mammals. 

5 

53 . A method of claim 52, wherein said mammals are rats. 

54. A method for identifying a compound which inhibits or promotes the activity of a 
polynucleotide, wherein the polynucleotide selected from the group consisting of SCD1 , SCD2, 

10 SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, Spot- 14 and delta-3, deita-2-enoyl- 
CoA isomerase, comprising the steps of: 

(a) selecting a host cell comprising said polynucleotide wherein such host cell is heterologous to 
said polynucleotide; 

(b) cloning said host cell and separating said clones into a test group and a control group; 
1 5 (c) treating said test group using a compound; and 

(d) determining the relative quantity of an expression product of said polynucleotide, as between 
said test group and said control group. 

55. A method for identifying a compound which inhibits or promotes the activity of a 

20 polynucleotide, wherein the polynucleotide selected from the group consisting of SCD 1 , SCD2, 
SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, Spot-14 and delta-3, delta-2-enoyl- 
CoA isomerase, comprising the steps of: 

(a) selecting a test group having a host cell comprising said polynucleotide wherein such host cell 
is heterologous to said polynucleotide, a part thereof or an isolated polynucleotide thereof, and a 

25 control group; 

(b) treating said test group using a compound; and 

(c) determining the relative quantity or relative activity of a product of said polynucleotide or of 
the said polynucleotide, as between said test group and said control group. 

30 56. A method for identifying a compound which inhibits or promotes the activity of a 

polypeptide, wherein the polypeptide selected from the group consisting of SCD1, SCD2, SCD, 
G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, A1BG, Spot-14 and delta-3, delta-2- 
enoyl-CoA isomerase, comprising the steps of: 

126 



SUBSTITUTE SHEET (RULE 26) 



WO 02/40666 



PCT/CA01/01632 



(a) selecting a control animal having said polypeptide and a test animal having said polypeptide; 

(b) treating said test animal using a compound; 

(c) determining the relative quantity or relative activity of an expression product of said 
polypeptide or of the said polypeptide, as between said control animal and said test animal. 

5 

57. A method of claim 56, wherein said animals are mammals. 

58. A method of claim 57, wherein said mammals are rats. 

10 59. A method for identifying a compound which inhibits or promotes the activity of a 

polypeptide, wherein the polypeptide selected from the group consisting of SCD1 , SCD2, SCD, 
G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, A1BG, Spot-14 and delta-3, delta-2- 
enoyl : CoA isomerase, comprising the steps of: 

(a) selecting a host cell comprising said polypeptide wherein such host cell is heterologous to said 
15 polypeptide; 

(b) cloning said host cell and separating said clones into a test group and a control group; 

(c) treating said test group using a compound; and 

(d) determining the relative quantity or relative activity of an expression product of said 
polypeptide or of the said polypeptide, as between said test group and said control group. 

20 

60. A method for identifying a compound which inhibits or promotes the activity of a 
polypeptide, selected from the group consisting of SCD1, SCD2, SCD, G6PD, GPAT, FAS, 
COMT, ApoA-1, INS1G1, GLOL, A1BG, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase, 
comprising the steps of: 

25 (a) selecting a test group having a host cell comprising said polypeptide wherein such host cell is 
heterologous to said polypeptide, a .part thereof or an isolated polypeptide thereof and a control 
group; 

(b) treating said test group using a compound; and 

(c) determining the relative quantity or relative activity of a product of said polypeptide or of the 
30 said polypeptide, as between said test group and said control group. 

61 . A method for identifying a compound which inhibits or promotes the activity of a human 
polynucleotide, wherein the human polynucleotide is a control region of a gene selected from the 



127 

SUBSTITUTE SHEET (RULE 26) 



WO 02/40666 



PCT/CA01/01632 



group consisting of G6PD, FAS, COMT, ApoA-1, INSIG1, Spot-14 and delta-3, delta-2-enoyl- 
CoA isomerase, comprising the steps of: 

(a) selecting a control animal having said human polynucleotide and a test animal having said 
human polynucleotide; 
5 (b) treating said test animal using a compound; and, 

(c) determining the relative quantity of an expression product of an operably linked 
polynucleotide to said human polynucleotide, as between said control animal and said test animal. 

62. A method of claim 6 1 , wherein said animals are mammals. 
10 * * 

63 . A method of claim 62, wherein said mammals are rats . 

64. A method for identifying a compound which inhibits or promotes the activity of a human 
polynucleotide, wherein the human polynucleotide is a control region of a gene selected from the 

15 group consisting of G6PD, FAS, COMT, ApoA-1, INSIG1, Spot-14 and delta-3, delta-2-enoyl- 
CoA isomerase, comprising the steps of: 

(a) selecting a host cell comprising said human polynucleotide wherein such host cell is 
heterologous to said polynucleotide; 

(b) cloning said host cell and separating said clones into a test group and a control group; 
20 (c) treating said test group using a compound; and 

(d) determining the relative quantity of an expression product of an operably linked 
polynucleotide to said human polynucleotide, as between said test group and said control group. 

65. A method for identifying a compound which inhibits or promotes the activity of a human 
25 polynucleotide, wherein the human polynucleotide is a control region of a gene selected from the 

group consisting of G6PD, FAS, COMT, ApoA-l, INSIG1, Spot-14 and delta-3, delta-2-enoyl- 
CoA isomerase, comprising the steps of: 

(a) selecting a test group having a host cell comprising said human polynucleotide wherein such 
host cell is heterologous to said polynucleotide, a part thereof or an isolated polynucleotide 

30 thereof and a control group; 

(b) treating said test group using a compound; and 

(c) determining the relative quantity of an expression product of an operably linked 
polynucleotide to said human polynucleotide, as between said test group and said control group. 
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66. A composition for treating a disorder involving fatty acid regulated genes, said 
composition comprising a compound which modulates a polynucleotide from the coding sequence 
selected from the group consisting of SCD1, SCD2; SCD, G6PD, GPAT, FAS, COMT, ApoA-1, 

5 INSIG1, GLOL, Spot- 14 and delta-3, delta-2-enoyl-CoA isomerase and a pharmaceutical^ 
acceptable carrier. 

67. A composition for treating a fatty acid disorder comprising a compound which modulates 
a polypeptide selected from the group consisting of SCD1, SCD2, SCD, G6PD. GPAT, FAS. 

10 COMT, ApoA-1, INSIG1, GLOL, A1BG, Spot- 14 and delta-3, delta-2-enoyUCoA isomerase and 
a pharmaceutically acceptable carrier. 

68. A composition for treating a fatty acid disorder comprising a compound which modulates 
a control region selected from the group consisting of G6PD, FAS, COMT, ApoA-1, INSIG1, 

1 5 Spot-14 and delta-3, delta-2-enoyl-CoA isomerase and a pharmaceutically acceptable carrier. 

69. A composition as claimed in any one of claims 66 to 68 wherein said disorder is a PUFA 
disorder. 

20 70. A composition as claimed in claim 69, wherein said disorder-is selected from the group 
consisting of eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric 
disorders, cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 

71. A composition as claimed in any one of claims 66 to 68, wherein said compound is 

25 selected from the group consisting of small organic molecules, peptides, polypeptides, antisense 
molecules, oligonucleotides, polynucleotides, fatty acids, and functional and chemical derivatives 
thereof. 

72. The use of a composition as claimed any one of claims 66 to 68 for treating a fatty acid 
30 disorder. 

73. The use of a composition as claimed in claim 72 for treating a PUFA disorder. 



129 



SUBSTITUTE SHEET (RULE 26) 



WO 02/40666 



PCT/CA01/01632 



74. The use of claim 73 wherein said disorder is selected from the group consisting of 
eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders, 
cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. ' 

5 75. A method for diagnosing the presence of or" a predisposition for a disorder involving fatty aci< 
regulated genes in a subject, said method comprising detecting a germline alteration in a 
polynucleotide representing the coding sequence selected from the group consisting of SCD1 , SCD2, 
SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, GLOL, Spot-14 and deIta-3, delta-2-enoyl-Co/ 
isomerase in said subject, comprising comparing the germline sequence of said polynucleotide from a 

10 tissue sample from said subject with the germline sequence of a wild-type of said polynucleotide, 
wherein an alteration in the germline sequence of said subject indicates the presence of or a 
predisposition to said disorder. 

76. A method for diagnosing the presence of or a predisposition for a disorder involving fatty aci 
15 regulated genes in a subject, said method comprising detecting a germline alteration in a human 

polynucleotide representing the control region selected from the group consisting of G6PD, FAS, 
COMT, ApoA-1, INSIG1, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase in said subject, 
comprising comparing the germline sequence of said human polynucleotide from a tissue sample froi 
said subject with the germline sequence of a wild-type of said human polynucleotide, wherein an 
20 alteration in the germline sequence of said subject indicates the presence of or a predisposition to sai< 
disorder. 

77. A method for diagnosing the presence of or a predisposition for a disorder as claimed in 
claims 75 or 76 wherein said disorder is a PUFA disorder. 

25 

78. A method for diagnosing the presence of or a predisposition for a disorder as claimed in 
claim 77 wherein said disorder is selected from the group consisting of eczema, cardiovascular 
disorders, inflammation, body weight disorders, psychiatric disorders, cancer, cystic fibrosis, pre- 
menstrual syndrome, diabetes and diabetic complications. 

30 

79. The method of any one of claims 75 to 78, wherein said comparing is performed by a 
method selected from the group consisting of immunoblotting, immunocytochemistry, enzyme- 
linked immunosorbent assay, DNA fingerprinting, in situ hybridization, polymerase chain 
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reaction, reverse transcription polymerase chain reaction, radioimmunoassay, immunoradiometric 
assay and immunoenzymatic assay. 

80. A method for diagnosing the presence of or a predisposition for a disorder involving fatty acid 
5 regulated genes in a subject, said method comprising comparing the sequence of a polypeptide 

selected from the group consisting of SCD1, SCD2, SCD, G6PD, GPAT, FAS, COMT, ApoA-1, 
INSIG1, GLOL, A1BG, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase from a tissue sample from 
said subject with the sequence of a wild-type of said polypeptide, wherein an alteration in the 
sequence of said subject as compared to said wild-type indicates the presence of or a predisposition to 
1 0 said disorder involving genes altered by fatty acids. 

81. A method for diagnosing the presence of or a predisposition for a disorder as claimed in clainr 
80 wherein said disorder is a PUFA disorder. 

i 

15 82. A method for diagnosing the presence of or a predisposition for a disorder as claimed 
in claim 81 wherein said disorder is selected from the group consisting of eczema, 
cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders, cancer, cystic 
fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 

20 83. The method of any one of claims 80 to 82, wherein said comparing is performed by a method 
selected from the group consisting of immunoblotting, immunocytochemistry, enzyme-linked 
immunosorbent assay, DNA fingerprinting, radioimmunoassay, immunoradiometric assay, 
immunoenzymatic assay and polypeptide microarrays. 

25 84. A method for identifying a compound which inhibits or promotes a disorder involving 
fatty acid regulated genes, said method comprising the steps of: 

(a) selecting a control animal and a test animal both having a gene selected from the group 
consisting of SCD1, SCD2, SCD, G6PD, GPAT, FAS, COMT, Apo.A-1, INSIG1, FTFl, GLOL, 
A1GB, Spot-14, delta-3, delta-2-enoyl-CoA isomerase, and METP or a control region sequence 

30 thereof; 

(b) treating said test animal using a compound; and, 

(c) determining the relative quantity of an expression product of said gene, as between said 
control animal and said test animal. 

131 



SUBSTITUTE SHEET (RULE 26) 



WO 02/40666 



PCT/CA01/01632 



■ 85. A method of claim 84, wherein said animals are mammals. 

86. A method of claim 85, wherein said mammals are rats. 

5 

87. A method of any one of claims 84 to 86, wherein said disorder is a PUFA disorder. 

88. ■ A method of claim 87, wherein said disorder is selected from a group consisting of 
eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders, 

1 0 cancer, cystic fibrosis, pre-menstmal syndrome, diabetes and diabetic complications. 

89. A method for identifying a compound which inhibits or promotes a disorder involving 
fatty acid regulated genes, said method comprising the steps of: 

(a) selecting a host cell containing a gene selected from the group consisting of SCD1, SCD2, 
15 SCD, G6PD, GPAT, FAS, COMT, ApoA-1, INSIG1, FTF1, GLOL, A1GB, Spot-14, delta-3, 

delta-2-enoyl-CoA isomerase, and METP or a control region sequence thereof; 

(b) cloning said host cell and separating said clones into a test group and a control group; 

(c) treating said test group using a compound; and, 

(d) determining the relative quantity of an expression product of said gene, as between said test • 
20 group and said control group. 

90. A method of claim 89, wherein said disorder is a PUFA disorder. 

91. A method of claim 90, wherein said disorder is selected from a group consisting of 
25 eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders,, 

cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 

92. A method for detecting the presence of or the predisposition for a disorder involving fatty 
acid regulated genes, said method comprising determining the level of expression of an 

30 expression product of a gene selected from a polynucleotide segment of claim 1 in a subject 
relative to a predetermined control level of expression, wherein a modified expression of said 
expression product as compared to said control is indicative of the presence of or the 
predisposition for a disorder involving genes altered by fatty acids. 
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93. A method for detecting the presence of or the predisposition for a disorder involving 
genes altered by fatty acids, said method comprising determining the level of expression of an 
expression product of a gene selected from the group consisting of SCD1, SCD2, SCD, G6PD, 

5 GPAT, FAS, COMT, ApoA-1, INSIG1, Spot- 14, delta-3, delta-2-enoyl-CoA isomerase, FTF1, 
GLOL, A1BG and METP, in a subject relative to a predetermined control level of expression, 
wherein a modified expression of said expression product as compared to said control is 
indicative of the presence of or the predisposition for a disorder involving genes altered by fatty 
acids. 

10 

94. A method of claims 92 or 93, wherein said disorder is a PUF A disorder. 

95. A method of claim 94, wherein said disorder is selected from a group consisting of 
eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders, 

15 cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 

96. A method of any one of claims 92 to 95 wherein said method is selected from the group 
consisting of immunoblotting, immunocytochemistry, enzyme-linked immunosorbent assay, in 
situ hybridization, reverse transcription polymerase chain reaction, radioimmunoassay, 

20 immunoradiometric assay, immunoenzymatic assay and polynucleotide and polypeptide 
microarrays. 

97. An antibody immunoreactive with a polypeptide of claim 14 or an immunogenic portion 
thereof. ' 

25 

98. An antibody immunoreactive with a polypeptide selected from the group consisting of 
FTF1, GLOL and METP or an immunogenic portion thereof. 

99. A method for screening a medium for a polypeptide ut'claim 14 or selected from the 
30 group consisting of FTF1, GLOL and METP, comprising: 

(a) labelling an antibody of claims 97 or 98 with a marker molecule to form a conjugate; 

(b) exposing said conjugate to said medium; and 
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(c) determining whether there is binding between said conjugate and a biomolecuie in said 
medium, wherein said binding indicates the presence of said polypeptide. 

100. A method for screening a medium for a polypeptide of claim 14 or selected from the 
5 group consisting of FTF1, GLOL and METP, comprising; 

•' (a) exposing an antibody of claims 97 or 98 to said medium; 

(b) exposing said antibody to a marker molecule; and 

(c) determing whether there is binding between said marker molecule and a biomolecule in said 
medium, wherein said binding indicates the presence of said polypeptide. 

10 

101. A composition as claimed in claim 36, wherein said compound comprises an antibody of 
claims 97 or 98. 

102. A composition as claimed in any one of claims 66 to 68, wherein said composition is selectee 
15 from the group consisting of antibodies against SCD1, SCD2, SCD, G6PD, GPAT, FAS, COMT, 

ApoA-1, INSIG1, A 1GB, Spot-14, and delta-3, delta-2-enoyl-CoA isomerase. 

103. The use of a composition as claimed in claims 101 or 102 for treating a disorder involving 
genes altered by fatty acids. 

20 

104. The use as claimed in claim 103, wherein said disorder is a PUFA disorder. 

105. The use of claim 1 04 wherein said disorder is selected from the group consisting of eczema, 
cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders, cancer, cystic 

25 fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 

1 06. A method for identifying genes or proteins regulated by fat, comprising: 

(a) selecting a species of animals and separating them into a test group and a control group; 

(b) feeding said test group and said control group a fat free diet for a period of time; 
30 (c) subsequently providing said test group enterally or parenterally with highly purified 

polyunsaturated fatty acids for a second period of time; 

(d) subsequently removing tissues from said control group and said test group; 
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(e) comparing RNA from said tissues of said control group with tissues from sai'd test group and 
selecting RNA which is expressed at a different level as between said test group and said control 
group; and 

(f) determining the genes or proteins associated with said selected RNA. 



107. A method as claimed in claim 106, wherein said animals are rats. 

108. A method as claimed in claim 106 wherein said period of time is at least 2 weeks. 

10 109. A method as claimed in claim 106 wherein said second period of time is at least 2 weeks. 

1 10. A method as claimed in claim 106 wherein said comparing is by differential display and 
Northern blotting. 

15 111. A method for identifying a compound which inhibits or promotes the activity of two or 
more human polynucleotides, wherein the human polynucleotides are control regions of genes 
selected from the group consisting of METP, GLOL, FTFl, A1BG, SCD, GPAT, G6PD, FAS, 
COMT, ApoA-1, INSIG1, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase, : said method 
comprising the steps of: 

20 (a) selecting two or more host cells comprising said human polynucleotides wherein such host 
cells are heterologous to said polynucleotides; 

(b) cloning said host cells and separating said clones into a test group and a control group; 

(c) treating said test group using a compound; and 

(d) determining the relative quantities of expression products of operably linked polynucleotides 
25 to said human polynucleotides, as between said test group and said control group. 

1 12. A method for identifying a compound which inhibits or promotes the activity of two or 
more human polynucleotides, wherein the human polynucleotides are control regions of genes 
selected from the group consisting of METP, GLOL, FTFl, A1BG, SCD, GPAT, G6PD, FAS, 
30 COMT, ApoA-1, INSIGl, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase, comprising the 
steps of: 
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(a) selecting a test group having two or more host cells containing said human polynucleotides 
wherein such host cells are heterologous to said polynucleotides, pans thereof or isolated 
polynucleotides thereof and a control group; 

(b) treating said test group using a compound; and 

5 (c) determining the relative quantities of expression products of operably linked polynucleotides 
. to said human polynucleotides, as between said test group and said control group. 

1 13. A composition for treating a disorder involving fatty acid regulated genes comprising a 
compound which modulates two or more human polynucleotide control regions of genes selected 

10 from the group consisting of of METP, GLOL, FTF1, AlBG, SCD, GPAT, G6PD, FAS, COMT, 
ApoA-1, DSfSIGl, Spot-14 and delta-3, delta-2-enoyl-CoA isomerase and a pharmaceutically 
acceptable carrier. . 

114. A composition as claimed in claim 113 wherein said disorder is a PUFA disorder. 

115. A composition as claimed in claim 1 14, wherein said disorder is selected from the group 
consisting of eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric 
disorders, cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 

20 116. A composition' as claimed in any one of claims 1 13 to 1 15, wherein said compound is 
selected from the group consisting of small organic molecules, peptides, polypeptides, antisense 
molecules, oligonucleotides, polynucleotides, fatty acids, and functional and chemical derivatives 
thereof. 

25 117. The use of a composition as claimed in claims 1 13 for treating a disorder involving genes 
altered by fatty acids. 

118. The use of a composition as claimed in claim 1 1 7 for treating a PUFA disorder. 

30 1 19. The use of claim 1 18 wherein said disorder is selected from the group consisting of 
eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders, 
' cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 
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120. A method for detecting the presence of or the predisposition for a disorder involving 
genes altered by fatty acids, said method comprising determining the level of expression of two or 
more expression products of genes selected from the group consisting of human SCD, G6PD, 
GPAT, FAS, COMT, ApoA-1, INSIG1 , Spot- 14, delta-3, delta-2-enoyl-CoA isomerase, FTFK 
5 GLOL, A1BG and METP, in a subject relative to a predetermined control level of expression, 
wherein any modified expression of said expression products as compared to said control 
indicates the presence of or the predisposition for a disorder involving genes altered by fatty 
acids. 

10 121. A method of claim 120, wherein said disorder is a PUFA disorder. 

122. A method of claim 121, wherein said disorder is selected from a group consisting of 
eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders, 
cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 

15 

123. A method of any one of claims 120 to 122 wherein said method is selected from the group 
consisting of immunoblotting, immunocytochemistry, enzyme-linked immunosorbent assay, in 
situ hybridization, reverse transcription polymerase chain reaction, radioimmunoassay, 
immunoradiometric assay, immunoenzymatic assay and polynucleotide and polypeptide 

20 microarrays. 

124. A compound identified by the methods of any one of claims 9 to 1 3, 1 8 to 22. 3 1 to 35, 5 1 
to 65, 84 to 91 or 111 to 112. 

25 125. The use of a compound as claimed in claim 124 for treating a disorder involving fatty 
acid regulated genes. 

126. The use of a compound as claimed in claim 125 wherein said disorder is a PUFA 
disorder. 

30 

127. The use of claim 126 wherein said disorder is selected from the group consisting of 
eczema, cardiovascular disorders, inflammation, body weight disorders, psychiatric disorders, 
cancer, cystic fibrosis, pre-menstrual syndrome, diabetes and diabetic complications. 
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128. The composition as claimed in anyone of claims 38, 70 and 1 15, wherein the 
cardiovascular disorder is selected from the group consisting of hypertriglyceridemia, 
dyslipidemia, atherosclerosis, coronary artery disease, cerebrovascular disease and peripheral 
vascular disease. 

5 

129. The use as claimed in any one of claims 42, 74, 119, and 127, wherein the cardiovascular 
disorder is selected from the group consisting of hypertriglyceridemia, dyslipidemia, 
atherosclerosis, coronary artery disease, cerebrovascular disease and peripheral vascular disease. 

10 130. The method as claimed in any one of claims 45, 49, 78, 81,91, 95, 105 and 122, wherein 
the cardiovascular disorder is selected from the group consisting of hypertriglyceridemia, 
dyslipidemia, atherosclerosis, coronary artery disease, cerebrovascular disease and peripheral 
vascular disease. 

15 131. The composition as claimed in any one of claims 38, 70 and 1 15, wherein the 
inflammation is selected from the group consisting of sinusitis, asthma, pancreatitis, 
osteoarthritis, rheumatoid arthritis and acne. 

132. The use as claimed in any one of claims 42, 74, 1 1 9, and 127, wherein the inflammation 
20 is selected from the group consisting of sinusitis, asthma, pancreatitis, osteoarthritis, 

rheumatoid arthritis and acne. 

133. The method as claimed in any one of claims 45, 49, 78, 81, 91, 95, 105 and 122, wherein 
. the inflammation is selected from the group consisting of sinusitis, asthma, pancreatitis, 

25 osteoarthritis, rheumatoid arthritis and acne. 

134. The composition as claimed in any one of claims 38, 70 and 1 15, wherein the body 
weight disorder is selected from the group consisting of obesity, cachexia and anorexia. 

30 135. The use as claimed in any one of claims 42, 74, 1 19, and 127, wherein the body weight 
disorder is selected from the group consisting of obesiry, cachexia and anorexia. 
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136. The method as claimed in any one of claims 45, 49, 78, 81,91,95,105 and 122, wherein 
the body weight disorder is selected from the group consisting of obesity, cachexia and 
anorexia. 
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30 

ATG GAT TTT GTT GCT GGG GCC ATT GGA GGA GTC TGC GGT GTT GCT GTG GGC TAC 
MD FVAGAIGGVCGVAVGY 



60 90 
CCT CTG GAT ACA GTG AAG GTC AAA ATC CAG ACT GAG GCC AAG TAC ACA AGC ATC 
PLDTVKVKIQTEAKYTS I 

120 150 
TGG CAC TGT GTC CGG GAC ACA TAT CGT CAA GAG CGG CTG TGG GGA TTC TAC AGA 
WHCVRDTYRQERLW GFYR 



180 210 
GGC CTC TCA CTG CCT GTG TGC ACC GTG TCC CTG GTG TCA TCT GTA TCC TTC GGT 
GLSLPVCTVSLVSSVSFG 



240 270 
ACC TAC CAC CAC TGC CTG GCC CAC ATT TGC CGC TTC CGG TAC GGC AGC ACG GAC 
TYHHCLAHICRFRYGSTD 



300 

GTC AAG CCC ACC AAG GCT GAC ATC ACA CTC TCA GGA TGC GCC TCT GGC CTT GTC 
VKP T KAD ITLS GCAS GLV 



330 360 
CGG GTG TTC CTG ACG TCA CCC ACT GAG GTG GCC AAA GTC CGC CTG CAG ACA CAG 
RVFL TSPTEVAKVRL QT Q 



390 420 
GCC CAA TCT CAG ACA CAG CAG CGG CGA CCC TCG GCC TCC TGG ACA TCT GTG GCT 
AQS Q T Q Q.R R P S A S W T SVA 

450 480 
CCC GCT TTG TGT CCA GCA CCC ACT GCT TGC CTG GAG CCC AGG CCT AAG TAC AGT 
PALC PAPTACLE PRPKY S 



510 540 
GGG CCA CTA CAT TGT TTA GTC ACA GTG GCC CGA GAG GAG GGT CTG CGC GGA CTC 
GPLH CLVTVARE E GLRG L 



570 

TAC AAG GGC AGC TCG GCT CTA CTC CTT CGT GAA GGC CAC TCC TTT GCC ACC TAC 
YKGS SALLLREG. HSFATY 
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600 630 
TTT CTC TCC TAT 6CT GTG CTC TCG GAG TGG CTC ACC CCT GCT GGC CAG AGT CAG 
FLSYAVLSEWLTPAGQSQ 



660 690 
CCA GAT GTC CTA GGT GTG CTG GTG GCT GGA GGC TGT GCC GGG GTC CTG GCC TGG 
PDVLGVLVAGGCAGVLAW 



720 750 
GCT GTG GCT ACG CCC ATG GAC GTT ATC AAG TCC CGC CTG CAG GCG GAT GGG CAG 
AVAT PMDVIKSRLQADGQ 



780 810 
GGC CAG CAG CGC TAC CGG GGC CTC CTG CAC TGT GTG GTG ACC AGC GTG CGG GAG 
GQQRYRGL LHCVVTSVRE 



840 

GAG GGT CCC AGA GTG CTC TTC AAG GGA CTG GCA CTC AAC TGC TGC CGC GCC TTT 
EG PRVLFKGLALNCCRAF 



870 900 
CCT GTC AAC ATG GTG GTC TTC GTG GCT TAT GAG GCT GTG CTG AGG CTC ACT CAG 
PVNMVVFVAYEAVLRLTQ 



930 

GGC CTG CTC ACA TAG 3' 
G L L T * 
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30 

ATG GAT TTT GTC GCT GGA GCC ATC GGA GGC GTC TGC GGT GTT GCT GTG GGC TAC 
MDFVAGAIGGVCGVAVGY 

60 90 
CCC CTG GAC ACG GTG AAG GTC AGG ATC CAG ACG GAG CCA AAG TAC ACA GGC ATC 
PLDTVKVRIQTE PKYTGI 

120 150 
TGG CAC TGC GTC CGG GAT ACG TAT CAC CGA GAG CGC GTG TGG GGC TTC TAC CGG 
WHCVRDTYHRERVWGFYR 

180 210 
GGC CTC TCG CTG CCC GTG TGC ACG GTG TCC CTG GTA TCT TCC GTG TCT TTT GGC 
GLSLPVCTVSLVSSVSFG 

240 270 
ACC TAC CGC CAC TGC CTG GCG CAC ATC TGC CGG CTC CGG TAC GGC AAC CCT GAC 
TYRHCLAHICRLRYGNPD 



300 

GCC AAG CCC ACC AAG GCC GAC ATC ACG CTC TCG GGA TGC GCC TCC GGC CTC GTC 
AKPTKADITLSGCA5GLV 

330 3 60 
CGC GTG TTC CTG ACG TCG CCC ACT GAG GTG GCC AAA GTC CGC TTG CAG ACG CAG 
RVFLTSPTEVAKVRLQTQ 

390 420 
ACA CAG GCG CAG AAG CAG CAG CGG CGG CTT TCG GCC TCG GGG CCG TTG GCT GTG 
TQAQKQQ RRLSASGPLAV 

450 480 
CCC CCC ATG TGT CCT GTG CCC CCA GCC TGC CCA GAG CCC AAG TAC CGC GGG CCA 
PPMCPVPPACPEPKYRGP 

510 540 
CTG CAC TGC CTG GCC ACG GTA GCC CGT GAG GAG GGG CTG TGC GGC CTC TAC AAG 
LHCLATVAREEGLCGLYK 

570 

GGC AGC TCG GCC CTG GTC TTA CGG GAC GGC CAC TCC TTT GCC ACC TAC TTC CTT 
GSSALVLRDGHSFATYFL 
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600 630 
TCC TAG GCG GTC CTC TGC GAG TGG CTC AGO CCC GCT GGC CAC AGC CGG CCA GAT 
SYAVLCEWLS.PAGHSRPD 



' 660 690 

GTC CCG GGC GTG CTG GTG GCC GGG GGC TGT GCA GGA GTC CTG GCC TGG GCT GTG 
VPGVLVAGGCAGVLAWAV 



720 750 
GCC ACC CCC ATG GAC GTG ATC AAG TCG AGA CTG CAG GCA GAC GGG CAG GGC GAG 
ATPMDVIKSRLQADGQGQ 



780 BIO 
AGG CGC TAC CGG GGT CTC CTG CAC TGT ATG GTG ACC AGC GTT CGA GAG GAG GGA 
RRYRGLLHCMVTSVREEG 



840 

CCC CGG GTC CTT TTC AAG GGG CTG GTA CTC AAT TGC TGC CGC GCC TTC CCT GTC 
PRVLFKGLVLNC CR 'AFPV 



870 900 
AAC ATG GTG GTC TTC GTC GCC TAT GAG GCA GTG CTG AGG CTC GCC CGG GGT CTG 
NMVVFVAYEAVLRLARGL 



CTC ACA TAG 3' 
L T * 
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-1500 TGGCCTTGGATGGGCCACTTCCCGCCCTTTGCCCTCTGCCGTGGCAGCTGGCACTGCTCA 

- 1 4 4 0 TCCTGTGTCTCCCACTTGCCTATAAATAGCCGGGCTGGCAGGGGGGCTGTCCCTCCATCA 

-1380 GCTCTCAGCCTGCTCAAGGCGAGCCTGCAGGTCCAGCCATTAGAGGACAGGAAAACAGGT 

-1320 AGACAAAGAGCCTCCTGGCCTTGCCACCTGTCCCGAGGGCTGCCGAGATGGGCTGCCTGG 

-1260 GCCTCATGCATCAACACCTGCCCCTCCCCTATCCTGCTGGCATTCCAGTCTGTGGGGCAC 

-1200 TCACTTAGATTCTGTTGCTCAGCAGCTGTGTGGCCGAGGTACCXGCACAGCCTCCCTGAG 

- 1 1 4 0 CCTTGGTGTCTCACGTGGAGATCTCACAAGGATGCAGTGCAGGTCACATGGGGCATGCAC 

- 1 0 8 0 TGAGTCCCCTTGAGAGCCCTCrGGGGCCTCCCCAGGCGGGCCTGGATATCCCAGAGGGTG 

-1020 GGTTGTATGAGAGCATCTGGGGATCACATCCAGCCCTGCCGCCCTCGTGGCCTTGGACAA 

-960 GCCCCCTTTCTGGGCCTCAATGGCCCCATCTGTGAAATGGGGAGCACTAACGCTGCGCTG 

- 9 0 0 TCTCCCTCCTGGGGCGGTGAGGAGGATCCTAGAGCCTGAGAGTGAGGGGAGCTTGGTGAA 
-840 CTGTAAGGTGGGGTGCACGGGCAAGGAGGTCCCTGTTTTTACAGTGCCCAGCAGACAGAA 
-780 GTAGCGTCTTAGTGGAGAGGTTTCCCCTTCAGGAGGGCCCCAGCCGCTGGTTCAGAGGCT 
-720 GAATCGGCAGCCTCTGTCCCTGGTTCATGTGGGCAGGGGGACTTGGTGGAGGCAGCCTTG 

- 6 60 GCCTTCGCCTCTGGGTCCAGGGAGACACATTCCCATGGAGCAGAGAGCAGGGAACCGGGG 

- 6 0 0 CAGCGGGAAGGGTGAGAGCAGATGGTGGGTGCTGTTCCTGGGTTCAGGCCTGTCCTTGCC 
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-540 ACCCCCTCCCTCCCTGCCAACTGGAGCTCCTTGAGGACAGGGACTGGCTCTCATTTGCCT 

-480 GGGTGTAGCATCAGCAAAGTAAGTGTTTTTTGAGTGAGTAAGAGAGGGAGCTTTGCAGGT 

-420 TTCCCAGGCAGGGGTCCTGAGCAAATCCAGGGGAGTCGGGAAAG^ 

-360 AAGGCCTGGGCTTGGACCTGGAGGGCGAGAGCTGTCACAGCCCCATCTCTGGACCTTCCC 

-300 AGGAGGTGTTTGGATGTGATGGGGCAGTGCCCCTGCTCTCTGGTGCCTGTGACCTCCCGT 

-240 GCTCTCTCCTGTGTTTTCCTGACACCTGGGTCCCGAGGGCACTGGGACAAGGGTCCCGGG 

- 1 8 0 GGCAGGGAGGGAGTCCAGCTGTGTGCCGCGTGGCCTCAGCAGGCTCTGCTTCCGGTCCCC 

-120 TCCCCTGCCGCAGGTATTTAAGGTCTGAGAGGGGCCAGCTGGGAGCTGTTGAGGCCACCC 

- 60 TGGTGGCACCAAAGCCCTCTCAGGCAGGCAGACCCAGGGCCTCCCCGCCACACCTTGTTC 
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30 

ATG TTT GAG CCC AAG AGO TGC ACC TAC ACC TAC CTG CTG GGT GAC CGG GAC TCC 
M P E P K S C T- *Y * T Y L L G D R D S 



60 90 
CGA GAG GCC ATC CTG ATC GAC CCT GTT CTG GAG ACA GCG CAC CGG GAT GCT CAG 
REAILIDPVLETAHRDAQ 



120 150 
CTG ATT AAG GAG CTG GGG CTG AAG CTG CTC TAT GCG GTG AAC ACC CAC TGC CAT 
LIKE LGLKLLYAVNTHCH 



180 210 
GCT GAT CAC ATC ACG GGC TCA GGG GTT CTC CGA TCC CTC CTC CCG GGC TGT CAG 
ADHI TGSGVLRSLLPGCQ 



240 270 
TCC GTC ATC TCT CGC CTC AGC GGA GCT CAG GCT GAT TTG CAT ATC GGG GAA GGT 
SVISRLSGAQADLHIGEG 



300 

GAT TCC ATC CCC TTT GGA CGC TTT GCT TTG GAG ACT CGG GCC AGC CCT GGC CAC 
DSIPFGRFALETRASPGH 



330 360 
ACC CCA GGC TGT GTC ACC TTT GTC CTG AAT GAC CAG AGC ATG GCT TTC ACT GGA 
TPGCVTFVLNDQSMAPTG 



390 420 
GAT GCCCTA CTG ATC CGA GGG TGT GGA CGA ACA GAC TTC CAA CAA GGT TGC GCG 
DAL L IRGCGRTDPQQGCA 



450 480 
AAG ACT TTG TAC CAC TCA GTG CAC GAG AAG ATC TTC ACA CTT CCA GGC AAC TGT 
KTLYHSVHEKIFTLPGNC 



510 540 
CTA ATC TAC CCT GCT CAT GAT TAC CAC GGG CTC ACA GTT TCT ACT GTG GAG GAG 
LIYPAHDYHGLTVSTVEB 



570 

GAA CGG ACT CTG AAC CCA CGG CTC ACT CTC AGC TGT GAG GAG TTT ATC AAG GTC 
ERTLNPRLTLSCEEFIKV 
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600 630 
ATG GAC AAC CTG AAC TTG CCC AAG CCA CAT CAG ATA GAC ATT GCC GTT CCT GCA 
MDNLNLPKPHQIDIAVPA 



660 

AAT ATG CGC TGT GGG GTC CAG ACT CCA CCC TCC TGA 3' 
NMRCGVQTPPS* 
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30 

ATG TTC GAG CCT GTG AGC TGC ACC TTC ACG TAC CTG CTG GGT GAC AGA GAG TCC 
MFEPVSCTFTYLLGDRES 



60 90 
CGG GAG GCC GTT CTG ATC GAC CCA GTC CTG GAA ACA GCG CCT CGG GAT GCC CAG 
REAVLID PVLE TAPRDAQ 



120 150 
CTG ATC AAG GAG CTG GGG CTG CGG CTG CTC TAT GCT GTG AAT ACC CAC TGC CAC 
LIKE LGLRLLYAVNT'HCH 



180 210 
GCG GAC CAC ATT ACA GGC TCG GGG CTG CTC CGT TCC CTC CTC CCT GGC TGC CAG 
A D H I TGSGLLR SLLPGCQ 



240 270 
TCT GTC ATC TCC CGC CTT AGT GGG GCC CAG GCT GAC TTA CAC ATT GAG GAT GGA 
S V I S RLSGAQADLHIEDG 



300 

GAC TCC ATC CGC TTC GGG CGC TTC GCG TTG GAG ACC AGG GCC AGC CCT GGC CAC 
DS XRFGRFALE TRASPGH 



330 360 
ACC CCA GGC TGT GTC ACC TTC GTC CTG AAT GAC CAC AGC ATG GCC TTC ACT GGA 
TPGCVTFVLNDH SMAFTG 



390 420 
GAT GCC CTG TTG ATC CGT GGG TGT GGG CGG ACA GAC TTC CAG CAA GGC TGT GCC 
DALLIRGCGRTDFQQGCA 



450 480 
AAG ACC TTG TAC CAC TCG GTC CAT GAA AAG ATC TTC ACA CTT CCA GGA GAC TGT 
KTLYHSVHEKIFTLPGDC 



510 540 
CTG ATC TAC CCT GCT CAC GAT TAC CAT GGG TTC ACA GTG TCC ACC GTG GAG GAG 
LIYPAHD.YHGFTVSTVEE 



570 

GAG AGG ACT CTG AAC CCT CGG CTC ACC CTC AGC TGT GAG GAG TTT GTC AAA ATC 
ERTLNPRLTLSCEEFVKI 



FIGURE 8 



WO 02/40666 



PCT/CA01/01632 



13/50 



600 630 
ATG GGC AAC CTG AAC TTG CCT AAA CCT CAG CAG ATA GAC TTT GCT GTT CCA GCC 
MGNLNLPKPQQIDFAVPA 



660 

AAC ATG CGC TGT GGG GTG CAG ACA CCC ACT GCC TGA 3' 
NMRCGVQTPTA* 
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rGLOL 1 MFE PKS CT YT YLLGD RD SREAI LID PVLE TAHRD AQL I KE LGLKLL Y AVN 50 

I I I I I I I : I I I I I I I : I I I I : I I I I I I I I I I I I I I I I I I I I : I I I I I I 
hGLOL 1 MFEPVSCTFTYLLGDRESREAVLIDPVIiETAPRDAQLIKELGLRLLYAVN 50 

rGLOL 51 THCHADHITGSGVLRSLLPGCQSVISRLSGAQADLHIGEGDSIPFGRFAL 100 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I Mill I I I I I I 
hGLOL 51 THCHADHITGSGLLRSLLPGCQSVISRLSGAQADLHIEDGDSIRPGRFAL 100 

rGLOL 101 ETRASPGHTPGCVTFVXNDQSMAFTGDALLIRGCGRTDFQQGCAKTLrHS 150 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
hGLOL 101 ETRASPGHTPGCVTFVLNDHSMAFTGDALLIRGCGRTDFQQGCAKTLYHS 150 

rGLOL 151 VHEKIFTLPGNCLIYPAHDYHGLTVSTVEEERTLNPRLTLSCEEFIKVMD 200 

I I 1 1 I I I I I 1 I I I 1 I ■ 1 I I 1 I I I I I I I I I I I I I I I I I! I I I I I : I : I 
hGLOL 151 VHEKI FTLPGDCLI YPAHD YHGFTVSTVEEERTLNPRLTLS CEEFVKIMG 200 

rGLOL 201 NLNLPKPHQ I D I AVPANMRCGVQT PPS 227 

I I I I II I III I II I I I I I I I I I I 
hGLOL 201 NLNLPKPQQIDFAVPANMRCGVQT PTA 227 
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- 9 0 5 AAAATAAAACAAAAGAAAAAGGAAAAAAAACGGCCCCGAGGCTATGAGTGTACTGGGGCC 
-845 TCTCCCTGGGTTTCTACTTCTCTCCCTATCTCTGTTCCTACATGAGTATGTCTGTGTGTC 

- 7 85 TCTGAGCGTCTGTCCCTCGCACTTTGAGTGTCTCCCTGTTCTCTGTTTTTTCTGGGTCTC 
-725 AAAGCGTCCAGGCATTGCACTCTGGCTTTCCTCGGTCTCGCCCTCGCCCCAGTCCCGCTC 
-665 GGCGGTCCCCCGCCCTCTGCCCCAGGCGTCCGTGGCCCCTTTAAGGCGTGCTCCGCCCCC 

- 605 GCCCCGCCCTTCCCGGGGTCAGTGCCGTAGCGCCCGGCTCCTGCAGGCGCTCGGCCTCCG 
-545 CTCATTCCTGACCCCGCAGTGGGCGCGATGGCGGAGGCTGTACTGAGGGTCGCCCGGCGG 
-485 CAGCTGAGCCAGCGCGGCGGGTCTGGAGCCCCCATCCTCCTGCGGCAG 
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30 

ATG GAC GCC GTC TTG GAA CCT TTC CCG GCC GAC AGG CTG TTC CCG GGA TCC AGC 
MDAVLEPFPADRLFPGSS 



60 90 
TTC CTG GAC TTG GGA GAC CTG AAT GAG TCG GAT TTC CTC AAC AAT GCG CAC TTC, 
FLDLGDLNESDFLNNAHF 



120 150 
CCG GAG CAC CTG GAC CAC TTT GTG GAG AAC ATG GAG GAC TTC TCC AAT GAC CTG 
PEHLDHFVENMEDFSNDL 



180 210 
TTC AGC AGC TTC TTT GAT GAC CCT GTG CTG GAT GAG AAG AGC CCT CTG CTG GAC 
FSSFFDDPVLDEKSPLLD 



240 270 
ATG GAA CTG GAT TCC CCT GCT CCA GGC ATC CAG GCT GAG CAC AGC TAC TCC CTG 
MELDSPAPGIQAEHSYSL 



300 

AGT GGG GAT TCT GCA CCC CAG AGC CCC CTT GTG CCT GTC AAA ATG GAG GAT ACC 
SGD SAPQS PLVPVKMEDT 



330 360 
ACC CAA GAT ATG GAA CAC GGA GCA TGG GCA CTG GGA AAC AAA CTG TGC TCC ATT 
TQDMEHGAWALGNKLCSI 

390 420 
ATG GTG AAG CAG GAG CAG AGC CCG GAG CTT CCG GTT GAC CCC CTG GCT GCC TCC 
MVKQEQSPELPVDPLAAS 



450 480 
TCC GCC ATG GCT GCT GCT ACC ATG GCC ACC CCA CCA CTG CTG GGC CTC AGC CCC 
SAMAAATMATPPLLGLSP 



510 540 

atc tcc agg ctg ccc atc cct cac cag gcc cca gga gaa atg act cag ctg cca 
isrlpiphq'apgemtql p 



570 

GTG ATC AAA GCA GAG CCC CCG GAA ATG AGC CAG TTT CTC AAA GTG ACA CAA GAG 
VIKAE P PEMSQFLKVTQE 
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600 630 
GAC CTC GTA CAG ATG CCT CCA ACA CCC CCC AGC AGC CAT GGC AGT GAC AGT GAC 
DLVQMPPTPPSSHGSDSD 



660 690 
GGC TCC CAG AGT CCC CGC TCT CTT CCC CCC TCC AGC CCT GTC CGG CCC ATG GCC 
GSQSPRSLPPSSPVRPMA 



720 750 
CGC TCC TCC ACG GCC ATT TCC ACC TCT CCG CTC CTC ACT GCC CCT CAC AAA CTG 
RSS TAISTSPLLTAPHKL 



780 810 
CAG GGG ACA TCA GGG CCA CTG CTC TTG ACA GAA GAG GAG AAG CGA ACT TTG ATC 
QGTSGPLLLTEEEKRTLI 



840 

GCC GAG GGT TAT CCC ATC CCC ACC AAA CTC CCC CTC ACC AAG GCT GAG GAG AAG 
AEGYP IPTKLPLTKAEEK 



870 900 
GCC CTG AAG AGA GTG CGC AGG AAA ATT AAG AAC AAG ATC TCT GCC CAG GAG AGC 
ALKRVRRKIKNKI SAQE S 



930 960 
CGC CGC AAA AAG AAG GAG TAT GTG GAG TGT CTA GAG AAG AAG GTG GAG ACA TAT 
RRKKKEYVECLEKKVETY 



990 1020 
ACA TCA GAG AAC AAT GAA CTG TGG AAG AAG GTG GAA ACC CTA GAG ACT GCC AAC 
TSENNELWKKVETLETAN 



1050 1080 
AGG ACC CTG CTC CAG CAG CTG CAG AAA CTC CAG ACT CTG GTC ACC AGC AAG ATC 
RTLLQQLQKLQTLVT SKI 



1110 

TCC AGA CCT TAG AAG ATG GCG GCC ACA CAG ACT GGC ACT TGC CTC ATG GTG GCA 
SRPYKMAATQTGTCLMVA 



1140 1170 
GCC TTG TGC TTT GTT CTG GTG CTG GGC TCA CTT GCG CCC TGC CTT CCT GCA TTC 
ALC FVLVLGSLAPCI* PAF 
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1200 ' 1230 
TCT TCT GGC TCA AAG ACT GTG AAA GAA GAC CCC GTC GCA GCT GAC AGT GTC TAC 
SS GS KTVKE D P V A A D S V Y 



1260 1290 
GCA GCC AGT CAG ATG CCT TCC CGA AGC CTG CTG TTT TAT GAT GAT GGG GCA GGC 
AASQMPSRSLLFYDDGAG 

1320 1350 
TCC TGG GAA GAT GGC CAC CGA GGT GCT CTA CTG CCT GTG GAG CCC CCA GAA GGC 
SWED GHRGALL PVE PPE G 



1380 

TGG GAG CTC AAA CCG GGG GGA CCA GCA GAG CCG AGG CCC CAG GAC CAC CTC CGA 
WBLKPGGPAEPRPQDHLR 



1410 1440 
CAT GAC CAT GCG. GAC AGC ATC CAC GAG ACA ACC AAG TAC TTG AGA GAG ACC TGG 
HDHADSIHETTKYLRETW 



1470 1500 
CCA GAG GAT ACC GAG GAC AAT GGC GCC AGC CCC AAT TTC TCC CAC CCC AAG GAG 
PEDTEDNGAS PNFSHPKE 



1530 1560 
TGG TTC CAC GAC AGG GAT CTG GGC CCC AAC ACC ACC ATC AAA CTC TCC TAG 
WFHDRDLGPNTTIKLS* 
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30 

ATG GAC GCC GTC TTG GAA CCC TTC CCG GCC GAC AGG CTG TTC CCC GGA TCC AGC 
MDAVLEPFPADRLFPGSS 



60 90 
TTC CTG GAC TTG GGG GAT CTG AAC GAG TCG GAC TTC CTC AAC AAT GCG CAC TTT 
F LDLGDLNE SD F L N N A H F 



120 150 
CCT GAG CAC CTG GAC CAC TTT ACG GAG AAC ATG GAG GAC TTC TCC AAT GAC CTG 
PEHLDHFTBNMEDFSNDL 



180 210 
TTC AGC AGC TTC TTT GAT GAC CCT GTG CTG GAT GAG AAG AGC CCT CTA TTG GAC 
FSSFFDDP VLDEKS PLLD 



240 270 
ATG GAA CTG GAC TCC CCT ACG CCA GGC ATC CAG GCG GAG CAC AGC TAC TCC CTG 
MELDSPTPGIQAEHSYSL 



300 

AGC GGC GAC TCA GCG CCC CAG AGC CCC CTT GTG CCC ATC AAG ATG GAG GAC ACC 
SGD SAPQSPLVP I KMED T 



330 360 
ACC CAA GAT GGA GAG CAT GGA GGA TGG GCG CTG GGA CAC AAA CTG TGC TCC ATC 
TQDAEHGAWALGHKLCS I 

390 420 
ATG GTG AAG CAG GAG CAG AGC CCG GAG CTG CCC GTG GAC CCT CTG GCT GCC CCC 
MVKQ EQSPELPVDPLAAP 



450 480 
TCG GCC ATG GCT GCC GCG GCC GCC ATG GCC ACC ACC CCG CTG CTG GGC CTC AGC 
SAMAAAAAMATT PLLGLS 



510 540 
CCC TTG TCC AGG CTG CCC ATC CCC CAC CAG GCC CCG GGA GAG ATG ACT CAG CTG 
PLSRLPIPHQAPGEMTQL 



570 

CCA GTG ATC AAA GGA GAG CCT CTG GAG GTG AAC CAG TTC CTC AAA GTG ACA CCG 
PVIKAEPLEVNQFLKVTP 
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600 630 

GAG GAC CTG GTG GAG ATG CCT CCG ACG CCC CCC AGC AGC CAT GGC AGT GAC AGC 
EDLVQMPPTPPSSHGSDS 

660 690 
GAC GGC TCC CAG AGT CCC CGC TCT CTG CCC CCC TCC AGC CCT GTC AGG CCC ATG 
DGSQ3PRSLPPSSPVRPM 

720 750 
GCG CGC TCC TCC ACG GCC ATC TCC ACC TCC CCA CTC CTC ACT GCC CCT CAC AAA 
ARS STAISTSPLLTAPHK 

780 810 
TTA CAG GGG ACA TCA GGG CCA CTG CTC CTG ACA GAG GAG GAG AAG CGG ACC CTG 
LQGTSGPLLLTEEEKRTL 

840 

ATT GCT GAG GGC TAC CCC ATC CCC ACA AAA CTC CCC CTC ACC AAA GCC GAG GAG 
IAE GYPIPTKLPLTKAEE 

870 900 
AAG GCC TTG AAG AGA GTC CGG AGG AAA ATC AAG AAC AAG ATC TCA GCC CAG GAG 
KALKRVRRKIKNKISAQE 

930 960 
AGC CGT CGT AAG AAG AAG GAG TAT GTG GAG TGT CTA GAA AAG AAG GTG GAG ACA 
SRRKKKEYVECLEKKVET 

990 1020 
TTT ACA TCT GAG AAC AAT GAA CTG TGG AAG AAG GTG GAG ACC CTG GAG AAT GCC 
F T S ENNE LWKKV E TLENA 

1050 XOSO 
AAC AGG ACC CTG CTC CAG CAG CTG CAG AAA CTC CAG ACT CTG GTC ACC AAC AAG 
NR TLLQQLQKLQTLVTNK 



1110 

ATC TCC AGA CCT TAC AAG ATG GCC GCC ACC CAG ACT GGG ACC TGC CTC ATG GTG 
ISRPYKMAATQTGTCLMV 

1140 1170 
GCA GCC TTG TGC TTT GTT CTG GTG CTG GGC TCC CTC GTG CCC TGC CTT CCC GAG 
AALCPVLVLGSLVPCLPE 
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1200 1230 
TTC TCC TCC GGC TCC CAG ACT GTG AAG GAA GAC CCC CTG GCC GCA GAC GGC GTC 
FS SGSQTVKED P LAADGV 



1260 1290 
TAC ACG GCC AGC CAG ATG CCC TCC CGA AGC CTC CTA TTC TAC GAT GAC GGG GCA 
YTAS QMPSRSLL FYDDGA 



1320 1350 
GGC TTA TGG GAA GAT GGC CGC AGC ACC CTG CTG CCC ATG GAG CCC CCA GAT GGC 
GLWEDGRSTLLPMEPPDG 



1380 

TGG GAA ATC AAC CCC GGG GGG CCG GCA GAG CAG CGG CCC CGG GAC CAC CTG CAG 
WEINPGGPAEQRPRDHLQ 



1410 1440 
CAT GAT CAC CTG GAC AGC ACC CAC GAG ACC ACC AAG TAC CTG AGT GAG GCC TGG 
HDHLDSTHETTKYL S EAW 



1470 1500 
CCT AAA GAC GGT GGA AAC GGC ACC AGC CCC GAC TTC TCC CAC TCC AAG GAG TGG 
PKDGGNGTSPDFSHSKEW 



1530 1560 
TTC CAC GAC AGG GAT CTG GGC CCC AAC ACC ACC ATC AAA CTC TCC TAG 
FHDRDLGPNTTIKLS * 
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- 8 8 3 GTCAAAAAAAXAGTAATAATAATAAA.TAAAATTTTTAAAAAGCTGAAAATCTCCCCCGTT 
- 82 3 GAGGGGAGA.TCTGTTGAGGGGACTGTGAAATGGAATTCCCTGACTGGGTTTCGTGCAGGC 
-763 TTTAGTATAAGGCTGGAAGGATGGAAATAGCTCCCTCATCAATTTACGGGACAGTGGTTG 
-703 GTGAAGCCTTAAAATGCCAATGTTCCAGGAACACrGTTATCGGTTCCAGGACTATTGTTG 

- 64 3 CTTTAAGCCCCCACCTTGAGCATTCAGAGAAGAGAGATTACTAAGACGAAGTTGCAGATG 
-583 TCTCTTTAAAAAAGGAGAGAGGATTCCTCGAGCCACGCCCTCTTCTCATTAATATTAAAT 
-523 TATTGTGAATATTGATGTGGGGGCGTGGCGCCTTGGCCAGCTGGGCTAGCCAGCCAGGGG 
-4 63 TTCCCGGTTTCACAGAGAGGAAAGTGACAGAAGACGT 

-403 GGAGAGGCCGGCAGCCACCCAGTCTCGGGGGAGCACTTAGCTCCCCCGCCCCGGCTCCCA 

-343 CCCTGTCCGGGGGGCTCCTGAAGCCCTCAGCCCCAACCTCGGGCTCCeCATGGAAGCCAG 

-283 CTGrG^CCCAGGAGGAGCAGGAGGAGGTGGAGTCGGCrGAArGCCCACGGrGCGCCCGGG 

-223 GCCCCTGAGCCCATCCCGCTCCTAGCCGCTGCCCTAAGGCCCCTGCGCGCCCCGCGCCCC 

-163 CCACCCGGGGCCGCGCCGCCTCCGTCCGCCCCTCCCCCGGGGCTTCGCCCCGGACCTGCC 

-103 CCCCGCCCGTTTGCCAGCGCTCAGGCAGGAGCXCTGGACTGGGCGCGCCGCCGCCCTGGA 

-43 GTGAGGGAAGCCCAGTGGAAGGGGGTCCCGGGAGCCGGCTGCG 
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30 

ATG TCT CTG TTG ACT ACT GTA CTA CTT CTC TGG GGT TTC ACT CTG GGC CCA GGA 
MSLLTTVLLLWGFTLGPG 

60 90 
AAT GCT CTT TGG CTT GAT TCT GGC AGT GAA CCT GAA CTA CGG GCA GAG CCT CAA 
NALWLDSGSEPELRAEPQ 

120 150 
TCC TTG CTG GAA CCC TGG GCA AAC CTC ACA CTG GTC TGT GCA GTT GAT TTG CCT 
S'LLE PWANLTLVCAVDLP 

180 210 
ACC AAG GTC TTC GAG CTG ATC ATG AAT GGG TGG TTC CTG AGT CAA GTC CGA CTG 
TKVFELIMNGWFLSQVRL 

240 270 
GAG ACA CCG GTG TTG TCA TAT CGC TTT TCC CTG GGG GCC ATT ACA AGT AAC AAC 
ETPVLSYRFSLGAITSNN 



300 

AGT GGC GTC TAC CGC TGC CGA TGT GGC GTG GAA CCC CCT GTT GAC ATT CAA CTG 
SGVYRCRCGVEPPVDIQL 

330 360 
CCA GCG CTG AGC AAG TGG ACA ATG CTA AGC AAT GCT TTG GAG GTG ACA GGG AAA 
PALSKWTMLSNA LEVTGK 

390 420 
GAG CCC TTG CCT CCA CCC TCA GCT CAC GCT GAT CCA GTC TCC TGG ATC ACA CCT 
EPLPPPSAHADP VSWITP 

450 480 
GGT GGC CTG CCT GTC TAC ATC ATG TGC CGG GTT GCC ATG CGA GGT GTA ACC TAC 
GGLPVYIMCRVAMRGVTY 

510 • 540 
CTG CTG AGG AAG GAA GGG GTG GAT GGT ACC CAG AAA CCT GAT GTC CAG CAC AAG 
LLRKEGVDGTQKPDVQHK 



570 

GGA ACG GCT GGC TTT CTA ATC TAC AAG CCT GGT AAC TAC AGC TGC AGC TAC CTA 
GTAGFLIYKPGNYSCSYL 
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600 630 
ACC CAT GCA GGA GGC AAA CCC TCT GAG CCC AGT GCT ATT GTG ACC ATC AAG ATG 
THAGGKPSE PSAIVTIKM 

660 690 
TCT GCC ACA CAG CTT CCA CCC AGT CTG TGT TTA ATG GGA AGT TAC CTA ACG ATC 
SATQLPPSLCLMGSYLTI 

720 750 
TAC CCC CAG AAG ACA CAT GAG ACG CTT GCT TGC AAA GCT CCT CGG AAT GCA GCC 
ypQKTHETLACKAPRNAA 

780 810 
GAA TTC CAA CTC AGA CAA GGA GAG AGG GTG CTG AAT ATT CAA GGG TTC AGC CCC 
EFQLRQGERVLNIQGFSP 

640 

ACC AGA GAT GCT ACC ATA TAC TAT GTG AAC TTG AAG GAA CTG GAT AAC CAA AGT 
TRDATIYYVNLKELDNQS 

870 900 
CCT TTT ACC TGC CGC TAC CGT ATG CAC AAA TAC ATG CAT GTT TGG TCG GAG GAC 
PFTCRYRMHKYMHVWSED 

930 960 
AGC AAG CCC GTA GAG CTG ATG TGG AGT GAC GAG AAA CTA CCA GCC CCG GTA CTC 
SKPVELMWSD E KL PAPVL 

990 1020 
ACT GCA GAG CCA TCA AGT CAC AAC CTG GAG CCT GGT TCA ACA GTG CAG CTT CGA 
TAEPSSHNLEPGSTVQLR 

1050 1080 
TGT ACT GCA CAC AAG GCT GGC CTG CGC TTT GGC CTG CAA CGC CAG GGC AAA CCA 
CTAHKAGLRFGLQRQGKP 



1110 

GAT TTA GTT GTG GTG CAG ATG CTG AAT TCG TCT GGG ACC GAA GCT GTC TTT GAG 
DLVVVQMLNS S GTE AVFE 



1140 1170 
CTG CAC AAT ATC TCA ACA ATC GAC TCT GGC AAC TAC AGT TGT ATC TAC ATG GAA 
LHNISTIDSGNYSCIYME 
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1200 1230 
CAA GCA CCA CCC TTC TCA GGA TCT GCT TCC AGT GAG CCC TTA GAG CTG CGG ATA 
QAPPFSGSASSE P L E I* R I 



1260 1290 
AAT GGG CCA GCA CCC AAG CCA AGG CTG GAA GCT CTG TGG AAA GGC AAG GTT CCT 
NGPAPKPRLEALWKGKVP 



1320 1350 
CTG GGC CAT GAA GCC ATC TTT CAA TGC CAT GGC CAT GTG CCC AGG GTC AGC ATG 
LGHEAIFQCHGHVPRVSM 



1380 

GAG CTG GTA CGT GAG GGC TTT AAA ACA CCC TTC TGG ATG GCT TCA ACA ACA AGC 
ELVREGFKTPFWMASTTS 



1410 1440 
ACC TCA GCT TTT CTG AAG CTG TCC TTC GTC GGT CCC CAA CAT ACA GGC AAC TAC 
TSAFLKLSFVGPQHTGNY 



1470 1500 
AGC TGC CGC TAT ACT GCC CTG TCA CCC TTC ACA TTT GAA TCA GGG ATC AGT GAC 
SCRYTALSPFTFESGISD 



1530 

CCT GTG GAA GTT GTA 6TA GAA GGT AGC TAA 3' 
PVEVVVEGS* 
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30 

ATG TCC ATG CTC GTG GTC TTT CTC TTG CTG TGG GGT GTC ACC TGG GGC CCA GTG 
MSMLVVFLLLWGVTWGPV 



60 90 
ACA GAA GCA GCC ATA TTT TAT GAG ACG CAG CCC AGC CTG TGG GCA GAG TCC GAA 
TEAAIFYETQPSLWAESE 



120 150 
TCA CTG CTG AAA CCC TTG GCC AAT GTG ACG CTG ACG TGC CAG GCC CGC CTG GAG 
SLLKPLANVTLTCQARLE 



180 210 
ACT CCA GAC TTC CAG CTG TTC AAG AAT GGG GTG GCC CAG GAG CCT GTG CAC CTT 
TPD PQLPKNGVAQE P V H L 



240 270 
GAC TCA CCT GCC ATC AAG CAC CAG TTC CTG CTG ACG GGT GAC ACC CAG GGC CGC 
DSPAIKHQFLLTGDTQGR 



300 

TAC CGC TGC CGC TCG GGC TTG TCC ACA GGA TGG ACC CAG CTG AGC AAG CTC CTG 
YRCRSGLSTGWTQLSKLL 



330 360 
GAG CTG ACA GGG CCA AAG TCC TTG CCT GCT CCC TGG CTC TCG ATG GCG CCA GTG 
ELTGPKSLPAPWLSMAPV 



390 420 
TCC TGG ATC ACC. CCC GGC CTG AAA ACA ACA GCA GTG TGC CGA GGT GTG CTG CGG 
SWITPGLKTTAVCRGVLR 



450 480 
GGT GTG ACT TTT CTG CTG AGG CGG GAG GGC GAC CAT GAG TTT CTG GAG GTG CCT 
GVTFLLRREGDHEFLEVP 



510 540 
GAG GCC CAG GAG GAT GTG GAG GCC ACC TTT CCA GTC CAT CAG CCT GGC AAC TAC 
EAQEDVEATFPVHQ PGNY 



570 

AGC TGC AGC TAC CGG ACC GAT GGG GAA GGC GCC CTC TCT GAG CCC AGC GCT ACT 
3 C 3 YRTDGEGALSE P SAT 
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600 630 
GTG ACC ATT GAG GAG CTC GCT GCA CCA CCA CCG CCT GTG CTG ATG CAC CAT GGA 
VTIEE LAAPPPPVLMHH G 



660 690 
GAG TCC TCC GAG GTC CTG CAC CCT GGC AAC AAG GTG ACC CTC ACC TGC GTG GCT 
ESSQV1HPGNKVTLTCVA 



720 750 
CCC CTG AGT GGA GTG GAC TTC CAG CTA CGG CGC GGG GAG AAA GAG CTG CTG GTA 
PLSGVDFQLRRGEKELLV 



780 810 
CCC AGG AGC AGC ACC AGC CCA GAT CGC ATC TTC TTT CAC CTG AAC GCG GTG GCC 
PRS S TSPDRI FFHLNAVA 



840 

CTG GGG GAT GGA GGT CAC TAC ACC TGC CGC TAC CGG CTG CAT GAC AAC CAA AAC 
LGDGGHYTCRYRLHDNQN 



870 900 
GGC TGG TCC GGG GAC AGC GCG CCG GTC GAG CTG ATT CTG AGC GAT GAG ACG CTG 
GWSGDSAPVELILSDETL 



930 960 
CCC GCG CCG GAG TTC TCC CCG GAG CCG GAG TCC GGC AGG GCC TTG CGG CTG CGG 
PAPE FS PEPS SGRALRLR 



990 1020 
TGC CTG GCG CCC CTG GAG GGC GCG CGC TTC GCC CTG GTG CGC GAG GAC AGG GGC 
CLAPLEGARFALVREDRG 



1050 1080 
GGG CGC CGC GTG CAC CGT TTC CAG AGC CCC GCT GGG ACC GAG GCG CTC TTC GAG 
GRRVHRFQSPAGTEALFE 



1110 

CTG CAC AAC ATT TCC GTG GCT GAC TCC GCC AAC TAC AGC TGC GTC TAC GTG GAC 
LHNI SVADSA.NYSCVYVD 



1140 1170 
CTG AAG CCG CCT TTC GGG GGC TCC GCG CCC AGC GAG CGC TTG GAG CTG CAC GTG 
LKPPFGGSAPSERLELHV 
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1200 



1230 



GAC GGA CCC CCT CCC AGG CCT CAG CTC CGG GCG ACG TGG AGT GGG GCG GTC CTG 
DGPPPRPQLRATWSGAVL 



GCG GGC CGA GAT GCC GTC CTG CGC TGC GAG GGA CCC ATC CCC GAC GTC ACC TTC 
AGRDAVLRCEGPIPDVTF 



GAG CTG CTG CGC GAG GGC GAG ACG AAG GCC GTG AAG ACG GTC CGC ACC CCC GGG 
ELLREGETKAVKTVRTPG 



1380 

GCC GCG GCG AAC CTC GAG CTG ATC TTC GTG GGG CCC CAG CAC GCC GGC AAC TAC 
AAANLELIFVGP QHAGNY 



1410 1440 
AGG TGC CGC TAC CGC TCC TGG GTG CCC CAC ACC TTC GAA TCG GAG CTC AGC GAC 
RCRYRSWVPHTFE SELSD 



1470 

CCT GTG GAG CTC CTG GTG GGA GAA AGC TGA 3' 
PVELLVAES* 



1260 



1290 



1320 



1350 



FIGURE 21 (continued) 



WO 02/40666 



35/50 



PCT/CA01/01632 



rAlBG 1 MSLLTTVXlLLWGFTLGPGNAI*"WLD SGSE PELRAEPQSLLEFWANLTLVCA 50 

I I : I I I I I I I I 1 : : 1 I I I : I I I I I I I I I 
hAlBG 1 MSMLVVTTLIjLWGVTWGFVTEAAIFYE TQPSLWAESE SLLKFLANVTLTCQ 50 

rAlBG 51 VDLPTKVTELIMNGWFLSQVRLETP\^ 100 

I I I : I (I I I: I : : I I I I Nil i 

hAlBG 51 ARLETPDFQLFKNGVAQEPVHLDSPAIKHQFLL. . . TGDTQGRYRCRSGL 97 

rAlBG 101 EPPVDIQLPALSKWTMLSNALEWGKEPL^ 150 

I I I I MM Ml I M M M M 

hAlBG 98 S TGWTQLSKLLELTGPKSLPAPWLSMAPVSWTTP.GLKTT 136 

rAlBG 151 IMCRVAMRGVTYIiLRKEG . VDGTQKPDVQHKGTAGFLIYKPGNYSCSYLT 199 

I I : M M : M I :| I : : I : I I I : : I M M M I I 
hAlBG 137 AVCRGVLRGVTFLLRREGDHEFLEVPEAQEDV^ 186 

rAlBG 200 HAGGKPSE PSATVT IKMSATQLPPSLCLMGS YLT I YPQKTHE TLACKAPR 249 

I MMI Ml I Ml ) : Ml II 

hAlBG 187 DGE GALSEPSATVT IEELAAPPPFVIMIHGE S SQVLHPGNKVTLTCVAPL 236 

rAlBG 250 NAAEFQLRQGERVLNIQGFSPTRDAT IYYVNIiKELDNQSPFTCRYRMHKY 299 

: I M I I I : I : i I ' ' I I : M I M : I 

hAlBG 237 SGVDFQIJ^GEKEI^V^RSSTSPDRIFFHimVALGDGGHYTCRYRLHDN 286 

rAlBG 300 MHVWSEDSKPVELMWSDEKLPAPVLTAEPSSHNLEPGSTVQLRCTAHKAG 349 

I I I I I I I I I I I I I I I I I II IMI I 

hAlBG 287 QNGWSGDSAPVELILSDETLPAPEFSPEP ESGRALRLRCLAPLEG 331 

rAlBG 350 LRFGLQRQ GKPDL VWQMLNS S GTEAVFE IiHNI S T ID SGNYS C IYME QAP 399 

HIM: | II I I I I II II I II I I I I : I : I 

hAlBG 332 ARFALVREDRGGRRVHRFQSPAGTEALFELHNI SVAD SANYSCVYVDLKP 381 

rAlBG 400 PFSGSASSEPLELRINGPAPKPRLEALWKGKVPLGHEAIFQCHGHVPRVS 449 

II III M Ml : II Ml I I I I I I :|: MMI 
hAlBG 382 PFGGSAPSERLELHVDGPPPRPQLRATWSGAVIAGRDAVIiRCEGPIPDVT 431 

rAlBG 450 MELVREGFKTPFWMASTTSTSAFIaKLSFVGPQHTGNYSCRYTALSPFTFE 499 

II II I I I I I I I I I I I I I I II I I III 

hAlBG 432 FELLRE GE TKAVKTVRTPGAAANLELIFVGPQHAGNYRCRYRSWVPHTFE 481 

rAlBG 500 SGISDPVEWVEGS 513 

I : I I I II I I 
hAlBG 482 SELSDPVELLVAES 495 
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- 4 3 0 TGAACCCCACCTTTGGTGTCACATGTGCAGTGTGGTGTGACAGGGAGGGGCTCGCTGGGC 

- 3 7 0 TTCAGCCCCGGCACTCTCCACTTGACCTCAGCAGCTCCAGGTAGAGTGGGGAGAACTCAG 

- 3 1 0 CGTCTCCTTCTAGAACAGGTTCTAGGATCCATCACTGAAATGAGGA.TGAGGTGGTTTTAA 
-250 CATCAT TTTATCACTCTTGATTTAGT T TATTAATCATACATGATTATTGATTATAATTGT 
- 1 9 0 TGCTGGGCATCCTGAGGCCTCAGAAGTTCACCCTTTGCCCTGACCCCATGGGGGCCCTGC 
- 130 CCCCGCCTTCCGGGAAGGACAAACACGGGAAGAGGTCAGTGCCCGAGCCACCCCACCGCC 

-70 CTCCCTTGGGGCCTCATTGCTGC^^CGCTC^^ 

-10 CGCGACCATC 
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- 1 98 1 GAGAGCGA^GACTTCCTCTCAAAAAAACAAAAAACAAAAGAATTAAGCAAATTAGA^CATTG 

- 1 92 1 CAGAGAGAACCTGAAGGGGGTCAGACCACGTACAGATTTCTGTGCCACATGCCAAGTACT 

- 1 8 6 1 TCTGAGGCATGACTGGATGAGCTGTCCACATCTGAAATCATCCAGTCTTGTTCAGAACTT 

- 1 8 0 1 TC^C^CCGGAC^GGGAGCCAGGACTGGAATGCAGTCTCCTGGTCACTGGCCAGAGAGTTG 

-1741 GCCTGACCCTGAGACCAGTGGCCAACAAAGGAGCTGCTTAGTCTACCTCCGAGGAAATCC 

-1681 CAGGTGCTTGTCTTCCTGGGAAGTGAATCATTGGCGCAGCACTCCGTATTTTCTCCTCTT 

-1 621 CCCAGGGGAAGGATCCTAGGGCAGTATTTGGGAAAGAC^TGGGCATGGAAGGACACCGGG 

-1561 TGAATGCATAGCCTGCCTGGTTCTGAGCTCTCATGGTAAGGCTCCTACAGACACGGAAAA 

- 1 50 1 GATGGGGGCACAGGGACAGATGAGTAGGGTCAGAGCATCTCAGGGAC^ 

- 1 4 4 1 GTCCTGAGCAGGGAT TAAGAGCTTGGGCTCTCATATGGTGTTTCTGGGCTCAACTGCCAG 

- 1 3 8 1 CTCCATCACTTACTGGTTGCTGTGACCATGGGCAAGTTATTCCATCTCTCCATATCTCTT 

- 1 32 1 TCCTCACTTTTAAAATGGAATAATGGGGTACCCACCTCCCAGGGTCACAGAGAGGCTTAC 

- 12 61 AGAAAACGATTCTTGTGAATTGGCTTGCAGTAATAATTCAAOZACCTGCCAGCaiATTCTTA 

-1201 TTCCACATCCAAGCCCTTTCGCCTGCTGCTGGGTGAAAACACATGTCAGTGTTTCCTGAC 

- 1 1 4 1 GGTTTCCACAAAGAAGATTCCAAAATTACAACCTGCCAGTCTGAAGAATCTCCAAAACAT 

- 1 0 8 1 CCCGCACGCATCCTGGAGGCGCGGGCTTGGGGATGGGACTGCCCGCCCGGGTCCTGAACA 
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-1021 GGATGCGTGCGCGCAGGCACACACACACCAGCCAGCCTGTGTGTGCGGCCGGAGTCCGGT 

-961 GCGGTCCCGGGTGAGCAGCGCGTGGCTGGTGGGCGGGGCAGAGCCATTGTTCGCAGGCGT 

-901 ACCGA.GTCCCCCGCGCTCGCCCGGGAGGGAGGCGGGGCTTCCCGCGTCCCCCAAGCTCCA 

-841 GATCCTGGGGTGGCTGCCACGTCTCCCTGCCACGCGCCTGGGGGGACGGAAGA.CGGGACG 

-781 GAGATGTTAGTGGTGGGCGCCCCCCGAGGGTTCACCACTGTTTCCTGAGAAACTTCCCCA 

-721 GTGCCCACCCACCCGTTCTCCGTGTGCCCGAGGGCCGGTCCTGGGCTAGGCTCCGCGCCC 

- 6 61 CAGCCCCAAACCGGGTCCCGAGCCCCTTCCAGAGAGAAAGCTCCCGACGCGGGATGCCGG 

- 6 0 1 GCAGAGGCCCAGCGGCGGGTGGAAGAGAAGCTGAGAAGGAGAAACAGAGGGGAGGGGGAG 

- 5 4 1 CGAGGAGCTGGCGGCAGAGGGAACAGCAGATT^^ 

-481 AGGTGGCACCAAATTCCCTTCGGCCAATGACGAGCCGGAGTTTACAGAAGCCTCATTAGC 

-421 ATTTCCCCAGAGGCAGGGGCAGGGGCAGAGGCCGGGTGGTGTGGTGTCGGTGTCGGCAGC 

-361 ATCCCCGGCGCCCTGCTGCGGTCGCCGCiSAGCCTCGGCCTCTGTCTCCTCCCCCTCCCGC 

- 3 0 1 CCTTACCTCCACGCGGGACCGCCCGCGCGAGTCAACTCCTCGCACTTT GCCCCTGCTTGG 

- 2 4 1 CAGCGGATAAAAGGGGGCTGAGGAAATACCGGAGACGGTCACCCGTTGCCAGCTCTAGCC 
-181 TTTAAATTCCCGGCTCGGGGACCTCCACGCACCGCGGCTAGCGCCGACAACCAGCTAGCG 
-121 TGCAAGGCGCCGCGGCTCAGCGCGTACCGGCGGGCTTCGAAACCGCAGTCCTCCGGCGAC 

- 61 CCCGAACTCCGCTCCGGAGCCTCAGCCCCCTGGAAAGTGATCCCGGCATC 
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30 

ATG GAT GAA TCT GCA CTG ACC CTT GGT ACA ATA GAT GTT TCT TAT CTG CCA CAT 
MDESALTLGTIDVSYLPH 



60 90 
TCA TCA GAA TAC AGT GTT GGT CGA TGT AAG CAC ACA AGT GAG GAA TGG GGT GAG 
S SEYSVGRCKHT S EEWGE 



120 150 
TGT GGC TTT AGA CCC ACC ATC TTC AGA TCT GCA ACT TTA AAA TGG AAA GAA AGC 
CGFRPTIFRSATLKWKES 



180 210 
CTA ATG AGT CGG AAA AGG CCA TTT GTT GGA AGA TGT TGT TAC TCC TGC ACT CCC 
LMSRKRPFVGRCCYSCTP 

240 270 
CAG AGC TGG GAC AAA TTT TTC AAC CCC AGT ATC CCG TCT TTG GGT TTG CGG AAT 
QSWDKFFNPSI P SLGLRN 



300 

GTT ATT TAT ATC AAT GAA ACT CAC ACA AGA CAC CGC GGA TGG CTT GCA AGA CGC 
VIYINETHTRHRGWLARR 



330 360 
CTT TCT TAC GTT CTT TTT ATT CAA GAG CGA GAT GTG CAT AAG GGC ATG TTT GCC 
LSYVLFIQERDVHKGMFA 

390 420 
ACC AAT GTG ACT GAA AAT GTG CTG AAC AGC AGT AGA GTA CAA GAG GCA ATT GCA 
TNVTENVLNSSRVQEAIA 

450 480 
GAA GTG GCT OCT GAA TTA AAC CCT GAT GGT TCT GCC CAG CAG CAA TCA AAA GCC 
EVAAELNPDGSAQQQSKA 

510 540 
GTT AAC AAA GTG AAA AAG AAA GCT AAA AGG ATT CTT CAA GAA ATG GTT GCC ACT 
VNKVKKKAKRI LQ EMVAT 

1 

570 

GTC TCA CCG GCA ATG ATC AGA CTG ACT GGG TGG GTG CTG CTA AAA CTG TTC AAC 
VSPAMIRLTGWVLLKLFN 
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600 630 

agc ttc ttt tgg aac att caa att cac aaa ggt caa ctt gag atg gtt aaa gct 
sff'wniqihkgqlemvka 



660 690 
GCA ACT GAG ACG AAT TTG CCG CTT CTG TTT CTA CCA GTT CAT AGA TCC CAT ATT 
ATETNLPLLFLPVHR SHI 

720 750 
GAC TAT CTG CTG CTC ACT TTC ATT C*C TTC TGC CAT AAC ATC AAA GCA CCA TAC 
DYLLLTFILFCHNIKAPY 

780 810 
ATT GCT TCA GGC AAT AAT CTC AAC ATC CCA ATC TTC AGT ACC TTG ATC CAT AAG 
IASGNNLNI.PIFSTLIHK 



840 

CTT GGG GGC TTC TTC ATA CGA CGA AGG CTC GAT GAA ACA CCA GAT GGA CGG AAA 
LGGFFIRRRLDETPDGRK 



870 900 
GAT GTT CTC TAT AGA GCT TTG CTC CAT GGG CAT ATA GTT GAA TTA CTT CGA CAG 
DVLYRALLHGHIVELLRQ 



930 960 
CAG CAA TTC TTG GAG ATC TTC CTG GAA GGC ACA CGT TCT AGG AGT GGA AAA ACC 
QQFLE IF LEGTRSRSGKT 

990 1020 
TCT TGT GCT CGG GCA GGA CTT TTG TCA GTT GTG GTA GAT ACT CTG TCT ACC AAT 
SCARAGLL SVVVDTLSTN 

1050 1080 
GTC ATC CCA GAC ATC TTG ATA ATA CCT GTT GGA ATC TCC TAT GAT CGC ATT ATC 

vipd'ilxipvgisydrii 



1110 

GAA GGT CAC TAC AAT GGT GAA CAA CTG GGC AAA CCT AAG AAG AAT GAG AGC CTG 
EGHYNGEQLGKPKKNESL 



1140 1170 
TGG AGT GTA GCA AGA GGT GTT ATT AGA ATG TTA CGA AAA AAC TAT GGT TGT GTC 
WSVARGVIRMLRKNYGCV 



Figure 2 8 (continued) 



WO 02/40666 



PCT/CA01/01632 



44/50 



1200 1230 
CGA GTG GAT TTT GCA CAG CCA TTT TCC TTA AAG GAA TAT TTA GAA AGC CAA AGT 
RVD FAQPFSLKEYLESQS 



1260 1290 
CAG AAA CCG GTG TCT GCT CTA CTT TCC CTG GAG CAA GCG TTG TTA CCA GCT ATA 
QKPVSALLSLEQALLPAI 



1320 1350 
CTT CCT TCA AGA CCC AGT GAT GCT GCT GAT GAA GGT AGA GAC ACQ TCC ATT AAT 
LPS RPSDAADEGRD T SIN 



1380 

GAG TCC AGA AAT GCA ACA GAT GAA TCC CTA CGA AGG AGG TTG ATT GCA AAT CTG 
ESRNATDESIiRRRIiIANL 



1410 1440 
GCT GAG CAT ATT CTA TTC ACT GCT AGC AAG TCC TGT GCC ATT ATG TCC ACA CAC 
AEHILFTASKSCAIMSTH 



1470 1500 
ATT GTG GCT TGC CTG CTC CTC TAC AGA CAC AGG CAG GGA ATT GAT CTC TCC ACA 
IVACLLLYRHRQGIDLST 



1530 1560 
TTG GTC GAA GAC TTC TTT GTG ATG AAA GAG GAA GTC CTG GCT CGT GAT TTT GAC 
LVEDFFVMKEEVLARDFD 



1590 1620 
CTG GGG TTC TCA GGA AAT TCA GAA GAT GTA GTA ATG CAT GCC ATA CAG CTG CTG 
LGF S GNSEDVVMHA I QLL 



1650 

GGA AAT TGT GTC ACA ATC ACC CAC ACT AGC AGG AAC GAT GAG TTT TTT ATC ACC 
GNCVTITHTSRNDEFFIT 



1680 1710 
CCC AGC ACA ACT GTC " CCA TCA GTC TTC GAA CTC AAC TTC TAC AGC AAT GGG GTA 
PSTTVPSVFELNFYSNGV 



1740 1770 
CTT CAT GTC TTT ATC ATG GAG GCC ATC ATA GCT TGC AGC CTT TAT GCA GTT CTG 
LHVF IMEAIIACSLYAVL 
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1800 1830 
AAC AAG AQG GGA CTG GGG GGT CCC ACT AGC ACC CCA CCT AAC CTG ATC AGC CAG 
NKRGLGGPTSTPPNLISQ 

1860 1890 
GAG CAG CTG GTG CGG AAG GCG GCC AGC CTG TGC TAC CTT CTC TCC AAT GAA GGC 
EQLVRKAASLCY LLSNEG 



1920 

ACC ATC TCA CTG CCT TGC CAG ACA TTT TAC CAA GTC TGC CAT GAA ACA GTA GGA 
TISLPCQTPYQVCHETVG 

1950 1980 
AAG TTT ATC CAG TAT GGC ATT CTT ACA GTG GCA GAG CAC GAT GAC CAG GAA GAT 
KFIQYG'ILTVAEHDDQED 

2010 2040 
ATC AGT CCT AGT CTT GCT GAG CAG CAG TGG GAC AAG AAG CTT CCA GAA CCT TTG 
ISPSLAEQQWDKKLPEPL 

2070 2100 
TCT TGG AGA AGT GAT GAA GAA .GAT GAA GAC AGT GAC TTT GGG GAG GAA CAG CGA 
SWRSDEEDEDSDFGEEQR 

2130 2160 
GAT TGC TAC CTG AAG GTG AGC CAA TCC AAG GAG CAC CAG CAG TTT ATC ACC TTC 
DCYLKVS' QSKEHQQFITF 

2190 

TTA CAG AGA CTC CTT GGG CCT TTG CTG GAG GCC TAC AGC TCT GCT GCC ATC TTT 
LQRLLGPLLEAY SSAAIF 

2220 2250 
GTT CAC AAC TTC AGT GGT CCT GTT CCA GAA CCT GAG TAT CTG CAA AAG TTG CAC 
VHNF SGPVPEPEYLQKLH 

2280 2310 
AAA TAC CTA ATA ACC AGA ACA GAA AGA AAT GTT GCA GTA TAT GCT GAG AGT GCC 
K Y L I TRTERNVAVYAESA 

2340 2370 
ACA TAT TGT CTT GTG AAG AAT GCT GTG AAA ATG TTT AAG GAT ATT GGG GTT TTC 
XYCLV 'KNAVKMFKDIGVF 
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2400 2430 
AAG GAG ACC AAA CAA AAG AGA GTG TCT GTT TTA GAA CTG AGC AGC ACT TTT CTA 
KETXQKRVSVLELSSTFL 



2460 

CCT CAA TGC AAC CGA CAA AAA CTT CTA GAA TAT ATT CTG AGT TTT GTG GTG CTG 
PQCNRQKIiLEYILSFVVL 



TAG 3' 
* 
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- 3 4 5 3 4 T TGGC TCAC CT CAGT GCCCCCAGTCAGCACAT C TC TAC CAGAGTAGATGCAAAATAAATA 

- 3 4 4 7 4 ACTGTTGAACGAATGCATATTTACCTAATAAGAGGGTTCCCCTTAAGTTCCTTTAAATAT 

- 3 4 4 1 4 TGAGCTCTAATATATCAAGACCCTTTGAGGGTTTGTCTACCAGTCTATAGGGCCTGTAAG 

- 3 4 3 5 4 AGCCTCAGAGGAAGGAGAGGGAGTTTTTATGCATGTAGTCTTTGCAACAACTAAGCAGGA 
-342 94 AGCGACTGACAGTGTTTAAAGTCACATGGACACAGCTAGCAAGGGCCTTTATTCGCCCCT 
-34234 ACACCTTCTTAGTTCCCAGAACCTACTGTCTTTACTAGAGCTCTTCATAAGCCGAACAGA 
-34174 GCAATAATAGT T T TGAAAGGGGAGGGT GGCAGCAGCTGGAAAGAGGATGAAGAAATAGAG 
-34114 AAGACCAAAGTCATGACTGCTTAAAGACAAATACGAAATGGACATAAAGCATCTC^ 

- 3 4 0 5 4 TCTCTCCACAACCTXCTCAGGGTCACAGTCAGTGAGCTGCACATCTGGTGTCAAATAGGC 

-33994 TCraCCCMGGGGACCCCAGTC^^ 

-33934 TGAGAAATGCAAATTGGAAACAGCCAGGCCCGGAGCCTGACGCCCCATGTGAACACTCAA 

-33874 GCTGTGGACACCTCCGCTGAGAATGAGGTTACTGAGCTCAGAGCTTTACTCCCCAGTTAG 

-33814 AAAATCCCCACCAGGCAATGCGAAGAAGACACCATTCATTGCATCATTAAATTGTAACAA 

- 3 3 7 5 4 GCCCTGAAATGCACTCCAGAAGCCTGGGTCTGTTTGTCCTTGCAGTCGGAAGGAAGCCTG 

-33694 TGATTGGCTGGCCAAGCTCAGCCTAGCAGGCCTTATCTCTGACTGGTTATTATTTGATTA 

-33634 AAGAGGCTTCCTCCTCTTGCGGTGTTTCAAAACTGCATTGGGAGAATTTGCTGCTGCGGG 

- 3 3 5 7 4 GGGACTCTTTCTGAGGTTACTGTGGAGCACCCAAAGTCTGTCAGCCTCTGGCCGTGCAAA 

FIGURE 30 
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-33514 CAGG(^CCCAGAGGAACCAGACCTTGCTTATTCACCCACAGCCTGGGACTGTCTTCTCCA 

-33454 GAGTCTCCATCAGCTTTGCTAATCGACTGATTGGAAATAATTCCTCAAACACCACCAAGT 

-33394 CAAGGAT ACAGGT AT T TAAAAAC CT GGGGTGCAGGGAGTAAT TTC T TAGGAT GTCAT GAC 

-33334 ATGAGACACGGGGGTAGGACGAGGAAGCCTGGGAAGCAGCGTGGAATGCAGGAGAGGCAG 

- 332 7 4 ACACAGTAGGAAGAAGAAAGTGAAAGAAAAGAAC T CAGAATCAT GGAAT TC T GTGGAAAG 
-33214 GCAAAACTGAGGTGCTTGGGCATAGTTATTTGCAGCTGACAAGAGGTGCAAGCACGTTTG 
-33154 TGATGTAACATTCACATCTGTGTGCATTTGCTCCTCATGAAATCCTTCCCGAGTTTTTGC 
-33094 TACTCTTTTGGCCTCCATGAAATCCTCCATCCTGGCTCAGAACCCCCAAATCCTGAGAAG 
-33034 GTTTTGGACAGTTTATGAAAAATCTAATTGCTTTAGCTTGAAACGXCACCAAATCTGATT 
-32 974 TGC^AACGGCACATGGCCTTCAAAGGCTCTGCTTAGTAGTACAAATCCTGGTACCAATCC 
-32 914 TCGTGATGTTGGCTACAGAGGAAAGAGGAGGAGCTGAGAATGTCTTTTATGAAAGTTTGA 
-32854 TTCCCACTTTAAGATCTGTGTTTAACGGGTGATATTCATTCTTATCCCCACTGTATTCCC 
-327 94 TACTCAGGGTTGTTTTCTGAGCTTGGATCGGGCAGATAGCTTTATGTCAAAGGACTTTCT 
- 3 2 7 3 4 CACTGTAGAGGAAAGCTGGGCTCCATATGGGGCCAGCAGGATTTAACGATCTGGAATGAA 

- 32 67 4 GATCAAAGACAGCAGAAAAGACAGACTTCATTCTCTCTGTTAGGTTTGGCTGGAGATGGC 
- 32 6 1 4 AGCAGAGGGGAAGATACGATGCA/^AACCAAGGAAATCAATACTTTTGTTTTAGTATTGAG 
-32554 TGGAAAAGAATGTTTTTACG 

FIGURE 30 (continued) 
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SEQUENCE LISTING 

<110> Xenon Genetics Inc. 

<120> Fat Regulated Genes, Uses Thereof, and Compounds for 
Modulating Same 

<130> 42320-0007 

<140> 
<141> 

<150> US 60/248, 589 
<151> 2000-11-17 

<160> 90 

<170> Patentln Ver. 2.1. 

<210> 1 
<211> 933 
<212> DNA • 
<213> rat 

<400> 1 

atggattttg ttgctggggc cattggagga gtctgcggtg ttgctgtggg ctaccctctg 6 0 
gatacagtga aggtcaaaat ccagactgag gccaagtaca caagcatctg gcactgtgtc 120 
cgggacacat atcgtcaaga gcggctgtgg ggattctaca gaggcctctc actgcctgtg 180 
tgcaccgtgt ccctggtgtc atctgtatcc ttcggtacct accaccactg cctggcccac 240 
atttgccgct tccggtacgg cagcacggac gtcaagccca ccaaggctga catcacactc 300 
tcaggatgcg cctctggcct tgtccgggtg ttcctgacgt cacccactga ggtggccaaa 360 
gtccgcctgc agacacaggc ccaatctcag acacagcagc ggcgaccctc ggcctcctgg 4 20 
acatctgtgg ctcccgcttt gtgtccagca cccactgctt gcctggagcc caggcctaag 4 80 
tacagtgggc cactacattg tttagtcaca gtggcccgag aggagggtct gcgcggactc 540 
tacaagggca gctcggctct actccttcgt gaaggccact cctttgccac ctactttctc 600 
tcctatgctg tgctctcgga gtggctcacc cctgctggcc agagtcagcc agatgtccta 660 
ggtgtgctgg tggctggagg ctgtgccggg gtcctggcct gggctgtggc tacgcccatg 72 0 
gacgttatca agtcccgcct gcaggcggat gggcagggcc agcagcgcta ccggggcctc 780 
ctgcactgtg tggtgaccag cgtgcgggag gagggtccca gagtgctctt caagggactg 84 0 
gcactcaact gctgccgcgc ctttcctgtc aacatggtgg tcttcgtggc ttatgaggct 900 
gtgctgaggc tcactcaggg cctgctcaca tag 93 3 



<210> 2 
<211> 310 
<212> PRT 
<213> rat 

<400> 2 

Met Asp Phe Val Ala Gly Ala He 
1 5 

Gly Tyr Pro Leu Asp Thr Val Lys 
20 

Tyr Thr Ser He Trp His Cys Val 

35 40 

Leu Trp Gly Phe Tyr Arg Gly Leu 
• 50 55 



Gly Gly Val Cys Gly Val Ala Val 
10 15 

Val Lys He Gin Thr Glu Ala Lys 
25 30 

Arg Asp Thr Tyr Arg Gin Glu Arg 

Ser Leu Pro Val Cys Thr Val Ser 
60 
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Leu Val Ser Ser Val Ser Phe Gly Thr Tyr His His Cys Leu Ala His 
65 70 75 80 

lie Cys Arg Phe Arg Tyr Gly Ser Thr Asp Val Lys Pro Thr Lys Ala 
85 90 95 

Asp lie Thr Leu* Ser Gly Cys Ala Ser Gly Leu Val Arg Val Phe Leu 
100 105 110 

Thr Ser Pro Thr Glu Val Ala Lys Val Arg Leu Gin Thr Gin Ala Gin 
115 120 125 

Ser Gin Thr Gin Gin Arg Arg Pro Ser Ala Ser Trp Thr Ser Val Ala 
130 135 140 

Pro Ala Leu Cys Pro Ala Pro Thr Ala Cys Leu Glu Pro Arg Pro Lys 
145 150 155 160 

Tyr Ser Gly Pro Leu His Cys Leu Val Thr Val Ala Arg Glu Glu Gly 
165 170 175 

Leu Arg Gly Leu Tyr Lys Gly Ser Ser Ala Leu Leu Leu Arg Glu Gly 
180 185 190 

His Ser Phe Ala Thr Tyr Phe Leu Ser Tyr Ala Val Leu Ser Glu Trp 
195 200 205 

Leu Thr Pro Ala Gly Gin Ser Gin Pro Asp Val Leu Gly Val Leu Val 
210 215 220 

Ala Gly Gly Cys Ala Gly Val Leu Ala Trp Ala Val Ala Thr Pro Met 
225 230 235 240 

Asp Val lie Lys Ser Arg Leu Gin Ala Asp Gly Gin Gly Gin Gin Arg 
245 250 255 

Tyr Arg Gly Leu Leu His Cys Val Val Thr Ser Val Arg Glu Glu Gly 
260 265 270 

Pro Arg Val Leu Phe Lys Gly Leu Ala Leu Asn Cys Cys Arg Ala Phe 
275 280 285 

Pro Val Asn Met Val Val Phe Val Ala Tyr Glu Ala Val Leu Arg Leu 
290 29S 300 

Thr Gin Gly Leu Leu Thr 
305 310 



<210> 3 
<211> 927 
<212> DNA 

<213> Homo sapiens 
<400> 3 

atggattttg tcgctggagc catcggaggc gtctgcggtg ttgctgtggg ctaccccctg 60 
gacacggtga aggtcaggat ccagacggag ccaaagtaca caggcatctg gcactgcgtc 12 0 
cgggatacgt atcaccgaga gcgcgtgtgg ggcttctacc ggggcctctc gctgcccgtg 180 
tgcacggtgt ccctggtatc ttccgtgtct tttggcacct accgccactg cctggcgcac 240 
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atctgccggc tccggtacgg caaccctgac 
tcgggatgcg cctccggcct cgtccgcgtg 
gtccgcttgc agacgcagac acaggcgcag 
ccgttggctg tgccccccat gtgtcctgtg 
gggccactgc actgcctggc cacggtagcc 
ggcagcccgg ccctggtctt acgggacggc 
gcggtcctct gcgagtggct cagccccgct 
ctggtggccg ggggctgtgc aggagtcctg 
atcaagtcga gactgcaggc agacgggcag 
tgtatggtga ccagcgttcg agaggaggga 
aattgctgcc gcgccttccc tgtcaacatg 
aggctcgccc ggggtctgct cacatag 



gccaagccca ccaaggccga catcacgctc 300 

ttcccgacgt cgcccactga ggtggccaaa 360 

aagcagcagc ggcggctttc ggcctcgggg 420 

cccccagcct gcccagagcc caagcaccgc 480 

cgtgaggagg ggctgtgcgg cccccacaag 54 C 

cactcctttg ccacccactt ccttccccac 600 

ggccacagcc ggccagatgt cccgggcgtg 660 

gcctgggctg tggccacccc catggacgtg 720 

ggccagaggc gctaccgggg tctcctgcac 780 

ccccgggtcc ttttcaaggg gctggtactc 840 

gtggtcttcg tcgcctatga ggcagtgctg 900 

927 



<210> 4 
<211> 308 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Asp Phe Val Ala Gly Ala lie Gly Gly Val Cys Gly Val Ala Val 
1 5 10 15 

Gly Tyr Pro Leu Asp Thr Val Lys Val Arg lie Gin Thr Glu Pro Lys 
20 25 30 

Tyr Thr Gly lie Trp His Cys Val Arg Asp Thr Tyr His Arg Glu Arg 
35 40 45 

Val Trp Gly Phe Tyr Arg Gly Leu Ser Leu Pro Val Cys Thr Val Ser 
50 55 60 

Leu Val Ser Ser Val Ser Phe Gly Thr Tyr Arg His Cys Leu Ala His 
65 70 75 80 

lie Cys Arg Leu Arg Tyr Gly Asn Pro Asp Ala Lys Pro Thr Lys Ala 
85 90 95 

Asp lie Thr Leu Ser Gly Cys Ala Ser Gly Leu Val Arg Val Phe Leu 
100 105 110 

Thr Ser Pro Thr Glu Val Ala Lys Val Arg Leu Gin Thr Gin Thr Gin 
115 120 125 

Ala Gin Lys Gin Gin Arg Arg Leu Ser Ala Ser Gly Pro Leu Ala Val 
130 135 140 

Pro Pro Met Cys Pro Val Pro Pro Ala Cys Pro Glu Pro Lys Tyr Arg 
145 150 155 160 

Gly Pro Leu His Cys Leu Ala Thr Val Ala Arg Glu Glu Gly Leu Cys 
165 170 175 

Gly Leu Tyr Lys Gly Ser Ser Ala Leu Val Leu Arg Asp Gly His Ser 
180 185 190 

Phe Ala Thr Tyr Phe Leu Ser Tyr Ala Val Leu Cys Glu Trp Leu Ser 
195 200 205 

Pro Ala Gly His Ser Arg Pro Asp Val Pro Gly Val Leu Val Ala Gly 

3/35 



SUBSTITUTE SHEET (RULE 26) 



WO 02/40666 



PCT/CA01/01632 



210 



215 



220 



Gly Cys Ala Gly Val Leu Ala Trp Ala Val Ala Thr Pro Met Asp Val 

225 * - 230 . 235 * 240 

He Lys Ser Arg Leu Gin Ala Asp Gly Gin Gly Gin Arg Arg Tyr Arg 

245 250 255 

Gly Leu Leu His Cys Met Val Thr Ser Val Arg Glu Glu Gly Pro Arg 

260 265 270 

Val Leu Phe Lys Gly Leu Val Leu Asn Cys Cys Arg Ala Phe Pro Val 

275 " 1 280 285 

Asn Met Val Val Phe Val Ala Tyr Glu Ala Val Leu Arg Leu Ala Arg 

290 295 300 



Gly Leu Leu Thr 
305 



<210> 5 
<211> 1500 
<212> DNA 

<213> Homo sapiens 
<400> 5 

tggccttgga tgggccactt cccgcccttt gccctctgcc gtggcagctg gcactgctca- 6 0 
tcctgtgtct cccacttgcc tataaatagc cgggctggca ggggggctgt ccctccatca 120 
gctctcagcc tgctcaaggc cagcctgcag gtccagccat tagaggacag gaaaacaggt 180 
agacaaagag cctcctggcc ttgccacctg tcccgagggc tgcccagatg ggctgcctgg 2 40 
gcctcatgca tcaacacctg cccctcccct atcctgctgg cattccagtc tgtggggcac 3 00 
tcacttagat tctgttgctc agcagctgtg tggccgaggt acctgcacag cctccctgag 3 60 
ccttggtgtc tcacgtggag atctcacaag gatgcagtgc aggtcacatg gggcatgcac 4 20 
tgagtcccct tgagagccct ctggggcctc cccaggcggg cctggatatc ccagagggtg 4 80 
ggttgtatga gagcatctgg ggatcacatc cagccctgcc gccctcgtgg ccttggacaa 540 
gccccctttc tgggcctcaa tggccccatc tgtgaaatgg ggagcactaa cgctgcgctg 600 
tctccctcct ggggcggtga ggaggatcct agagcctgag agtgagggga gcttggtgaa 660 
ctgtaaggtg gggtgcacgg gcaaggaggt ccctgttttt acagtgccca gcagacagaa 720 
gtagcgtctt agtggagagg tttccccttc aggagggccc cagccgctgg ttcagaggct 7 80 
gaatcggcag cctctgtccc tggttcatgt gggcaggggg acttggtgga ggcagccttg 840 
gccttcgcct ctgggtccag ggagacacat tcccatggag cagagagcag ggaaccgggg 900 
cagcgggaag ggtgagagca gatggtgggt gctgttcctg ggttcaggcc tgtccttgcc 960 
accccctccc tccctgccaa ctggagctcc ttgaggacag ggactggctc tcatttgcct 102 0 
gggtgtagca tcagcaaagt aagtgttttt tgagtgagta agagagggag ctttgcaggt 108 0 
ttcccaggca ggggtcctga gcaaatccag gggagtcggg aaagcccagg ggacacagtg 114 0 
aaggccfcggg cttggacctg gagggcgaga gctgtcacag ccccatctct ggaccttccc 1200 
aggaggtgtt tggatgtgat ggggcagtgc ccctgctctc tggtgcctgt cacctcccgt 1260 
gctctctcct gtgttttcct gacacctggg tcccgagggc actgggacaa gggtcccggg 1320 
ggcagggagg gagtccagct gtcjtgccgcg tggcctcagc aggctctgct tccggtcccc 1380 
tcccctgccg caggtattta aggtctgaga ggggccagct gggagctgtt gaggccaccc 1440 
tggtggcacc aaagccctct caggcaggca gacccagggc ctccccgcca caccttgttc 1500 



<210> 6 
<211> 684 
<212> DNA 
<213> rat 



<400> 6 
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atgtttgagc 
gccatcctga 
°tggggctga 
tcaggggttc 
gctcaggctg 
gagactcggg 
agcatggctt 
caaggttgcg 
aactgtctaa 
gaacggactc 
aacctgaact 
ggggtccaga 



ccaagagctg 
tcgaccctgt 
agctgctcta 
tccgatccct 
att tgcatat 
ccagccctgg 
tcactggaga 
cgaagacttt 
tctaccctgc 
tgaacccacg 
tgcccaagcc 
ctccaccctc 



cacctacacc 
tctggagaca 
tgcggtgaac 
cctcccgggc 
cggggaaggt 
ccacacccca 
tgccctactg 
gtaccactca 
tcatgattac 
gctcactctc 
acatcagata 
ctga 



tacctgctgg 
gcgcaccggg 
acccactgcc 
tgtcagtccg 
gattccatcc 
ggctgtgtca 
atccgagggt 
gtgcacgaga 
cacgggctca 
agctgtgagg 
gacattgccg 



gtgaccggga 
atgctcagct 
atgctgatca 
tcatctctcg 
cctttggacg 
cctttgtcct 
gtggacgaac 
agatcttcac 
cagtttctac 
agtttatcaa 
ttcctgcaaa 



ctcccgagag 60 
gattaaggag 120 
catcacgggc 180 
cctcagcgga 240 
ctttgctttg 300 
gaatgaccag 360 
agacttccaa 420 
acttccaggc 480 
tgtggaggag 540 
ggtcatggac 600 
tatgcgctgt 660 
684 



<210> 7 
<211> 227 
<212> PRT 
<213> rat 

<400> 7 

Met Phe Glu Pro Lys Ser Cys Thr Tyr Thr Tyr Leu Leu Gly Asp Arg 
1 5 10 15 

Asp Ser Arg Glu Ala He Leu He Asp Pro Val Leu Glu Thr Ala His 
20 25 30 

Arg Asp Ala Gin Leu He Lys Glu Leu Gly Leu Lys Leu Leu Tyr Ala 
35 40 45 

Val Asn Thr His Cys His Ala Asp His He Thr Gly Ser Gly Val Leu 
50 55 60 

Arg Ser Leu Leu Pro Gly Cys Gin Ser Val He Ser Arg Leu Ser Gly 
65 70 75 "* 80 

Ala Gin Ala Asp Leu His He Gly Glu Gly Asp Ser He Pro Phe Gly 
85 90 95 

Arg Phe Ala Leu Glu Thr Arg Ala Ser Pro Gly His Thr Pro Gly Cys 
100 105 110 

Val Thr Phe Val Leu Asn Asp Gin Ser Met Ala Phe Thr Gly Asp Ala 
115 120 125 

Leu Leu He Arg Gly Cys Gly Arg Thr Asp Phe Gin Gin Gly Cys Ala 
130 135 140 

Lys Thr Leu Tyr His Ser Val His Glu Lys He Phe Thr Leu Pro Gly 
145 150 155 160 

Asn Cys Leu He Tyr Pro Ala His Asp Tyr His Gly Leu Thr Val Ser 
165 170 175 

Thr Val Glu Glu Glu Arg Thr Leu Asn Pro Arg Leu Thr Leu Ser. Cys 
180 185 190 

Glu Glu Phe He Lys Val Met Asp Asn Leu Asn Leu Pro Lys Pro His 
195 200 205 

Gin He Asp .Ala Val Pro Ala Asn Met Arg Cys Gly Val Gin Thr 
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210 



215 



22C 



Pro Pro Ser 
225 



<210> 8 

<211> 684 

<212> DNA 

<213> Homo sapiens 



<400> 8 

atgttcgagc 

gccgttctga 

ctggggctgc 

tcggggctgc 

gcccaggctg 

gagaccaggg 

agcatggcct 

caaggctgtg 

gactgtctga 

gagaggactc 

aacctgaact 

ggggtgcaga 



ctgtgagctg 
tcgacccagt 
ggctgctcta 
tccgttccpt 
acttacacat 
ccagccctgg 
tcactggaga 
ccaagacctt 
tctaccctgc 
tgaaccctcg 
tgcctaaacc 
cacccactgc 



caccttcacg 
cctggaaaca 
tgctgtgaat 
cctccctggc 
tgaggatgga 
ccacacccca 
tgccctgttg 
gtaccactcg 
tcacgattac 
gctcaccctc 
tcagcagata 
ctga 



tacctgctgg 
gcgcctcggg 
acccactgcc 
tgccagtctg 
gactccatcc 
ggctgtgtca 
atccgtgggt 
gtccatgaaa 
catgggttca 
agctgtgagg 
gactttgctg 



gtgacagaga 
atgcccagct 
acgcggacca 
tcatctcccg 
gcttcgggcg 
ccttcgtcct 
gtgggcggac 
agatcttcac 
cagtgtccac 
agtttgtcaa 
ttccagccaa 



gtcccgggag 60 
gatcaaggag 120 
cattacaggc 180 
ccttagtggg 240 
cttcgcgttg 300 
gaatgaccac 3 60 
agacttccag 420 
acttccagga 480 
cgtggaggag 54 0 
aatcatgggc 6 00 
catgcgctgt 660 
684 



<210> 9 
<211> 227 
<212> PRT 

<213> Homo sapiens 
<400> 9 

Met Phe Glu Pro Val Ser Cys Thr Phe Thr Tyr Leu Leu Gly Asp Arg 
1 5 10 15 

Glu Ser Arg Glu Ala Val Leu He Asp Pro Val Leu Glu Thr Ala Pro 
20 25 30 

Arg Asp Ala Gin Leu He Lys Glu Leu Gly Leu Arg Leu Leu Tyr Ala 
35 40 ~ 45 

Val Asn Thr His Cys His Ala Asp His He Thr Gly Ser Gly Leu Leu 
50 55 60 

Arg Ser Leu Leu Pro Gly Cys Gin Ser Val He Ser Arg Leu Ser Gly 
65 70 75 80 

Ala Gin Ala Asp Leu His He Glu Asp Gly Asp Ser He Arg Phe Gly 
85 90 95 

Arg Phe Ala Leu Glu Thr Arg Ala Ser Pro Gly His Thr Pro Gly Cys 



100 



105 



110 



Val Thr Phe Val Leu Asn Asp His Ser Met Ala Phe Thr Gly Asp Ala 
115 120 125 

Leu Leu He Arg Gly Cys Gly Arg Thr Asp Phe Gin Gin Gly Cys Ala 
130 135 140 

Lys Thr Leu Tyr His Ser Val His Glu Lys He Phe Thr Leu Pro Gly 
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145 150 155 " • 160 

Asp Cys Leu lie Tyr Pro Ala His Asp Tyr His Gly Phe Thr Val Ser 
165 170 175 

Thr Val Glu Glu Glu Arg Thr Leu Asn Pro Arg Leu Thr Leu Ser Cys 
180 185 ~ 190 

Glu Glu Phe Val Lys lie Met Gly Asn Leu Asn Leu Pro Lys Pro Gin 
195 200 205 

Gin lie Asp Phe Ala Val Pro Ala Asn Met Arg Cys Gly Val Gin Thr 
210 215 220 

Pro Thr Ala 
225 . 



<210> 10 

<211> 468 

<212> DNA. 

<213> Homo sapiens 

<400> 10 

aaaataaaac aaaagaaaaa ggaaaaaaaa cggccccgag gctatgagtg tactggggcc 60 
tctccctggg tttctacttc tctccctatc tctgttccta catgagtatg tctgtgtgtc 120 
tctgagcgtc tgtccctcgc actttgagtg tctccctgtt ctctgttttt tctg'ggtctc 180 
aaagcgtcca ggcattgcac tctggctttc ctcggtctcg ccctcgcccc agtcccgctc 24 0 
ggcggtcccc cgccctctgc cccaggcgtc cgtggcccct ttaaggcgtg ctccgccccc 3 00 
gccccgccct tcccggggtc agtgccgtag cgcccggctc ctgcaggcgc tcggcctccg 360 
ctcattcctg accccgcagt gggcgcgatg gcggaggctg tactgagggt cgcccggcgg 420 
cagctgagcc agcgcggcgg gtctggagcc cccatcctcc tgcggcag 468 



<210> 11 
<211> 1563 
<212> DNA 
<213> rat 



<400> 11 

atggacgccg 

gacttgggag 

gaccactttg 

gaccctgtgc 

ggcatccagg 

gtgcctgtca 

aacaaactgt 

ctggctgcct 

agccccatct 

gtgatcaaag 

gtacagatgc 

ccccgctctc 

tccacctctc 

ttgacagaag 

cccctcacca 

atctctgccc 

gtggagacat 

gccaacagga 

tccagacctt 

tgctttgttc 



tcttggaacc 
acctgaatga 
tggagaacat 
tggatgagaa 
ctgagcacag 
aaatggagga 
gctccattat 
cctccgccat 
ccaggctgcc 
cagagccccc 
ctccaacacc 
ttcccccctc 
cgctcctcac 
aggagaagcg 
aggctgagga 
aggagagccg 
atacatcaga 
ccctgctcca 
acaagatggc 
tggtgctggg 



tttcccggcc 
gtcggatttc 
ggaggacttc 
gagccctctg 
ctactccctg 
taccacccaa 
ggtgaagcag 
ggctgctgct 
catccctcac 
ggaaatgagc 
ccccagcagc 
cagccctgtc 
tgcccctcac 
aactttgatc 
gaaggccctg 
ccgcaaaaag 
gaacaatgaa 
gcagctgcag 
ggccacacag 
ctcacttgcg 



gacaggctgt 
ctcaacaatg 
tccaatgacc 
ctggacatgg 
agtggggatt 
gatatggaac 
gagcagagcc 
accatggcca 
caggccccag 
cagtttctca 
catggcagtg 
cggcccatgg 
aaactgcagg 
gccgagggtt 
aagagagtgc 
aaggagtatg 
ctgtggaaga 
aaactccaga 
actggcactt 
ccctgccttc 
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tcccgggatc 
cgcacttccc 
tgttcagcag 
aactggattc 
ctgcacccca 
acggagcatg 
cggagcttcc 
ccccaccact 
gagaaatgac 
aagtgacaca 
acagtgacgg 
cccgctcctc 
ggacatcagg 
atcccatccc 
gcaggaaaat 
tggagcgtct 
aggtggaaac 
ctccggtcac 
gcctcatggt 
ctgcattctc 



cagcttcctg 
ggagcacctg 
cttctttgat 
ccctgctcca 
gagccccctt 
ggcactggga 
ggttgacccc 
gctgggcctc 
tcagctgcca 
agaggacctc 
ctcccagagt 
cacggccatt 
gccactgctc 
caccaaactc 
taagaacaag 
agagaagaag 
cctagagact 
cagcaagacc 
ggcagccctg 
ttctggccca 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 
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aagactgtga aagaagaccc cgtcgcagct gacagtgtct acgcagccag tcagatgcct 1260 

tcccgaagcc tgctgtttta tgatgatggg gcaggctcct gggaagatgg ccaccgaggt 1320 

gctctactgc ctgtggagcc cccagaaggc tgggagctca aaccgggggg accagcagag 13 8 0 

ccgaggcccc aggaccacct ccgacatgac catgcggaca gcatccacga gacaaccaag 1440 

tacttgagag agacctggcc agaggatacc gaggacaatg gcgccagccc caatttctcc 1500 

caccccaagg agtggttcca cgacagggat ctgggcccca acaccaccat caaactctcc 1560 
fag * 1563 

<210> 12 
<211> 520 
<212> PRT 
<213> rat 

<400> 12 

Met Asp Ala Val Leu Glu Pro Phe Pro Ala Asp Arg Leu Phe Pro Gly 
1 5 10 15 

Ser Ser Phe Leu Asp Leu Gly Asp Leu Asn Glu Ser Asp Phe Leu Asn 
.20 25 30 

Asn Ala His Phe Pro Glu His Leu Asp His Phe Val Glu Asn Met Glu 
35 40 45 

Asp Phe Ser Asn Asp Leu Phe Ser Ser Phe Phe Asp Asp Pro Val Leu 
50 55 60 

Asp Glu Lys Ser Pro Leu Leu Asp Met Glu Leu Asp Ser Pro Ala Pro 
65 70 75 80 

Gly lie Gin Ala Glu His Ser Tyr Ser Leu Ser Gly Asp Ser Ala Pro 
85 90 95 

Gin Ser Pro Leu Val Pro Val Lys Met Glu Asp Thr Thr Gin Asp Met 
100 105 " 110 

Glu His Gly Ala Trp Ala Leu Gly Asn Lys Leu Cys Ser lie Met Val 
115 120 125 

Lys Gin Glu Gin Ser Pro Glu Leu Pro Val Asp Pro Leu Ala Ala Ser 
130 135 140 

Ser Ala Met Ala Ala Ala Thr Met Ala Thr Pro Pro Leu Leu Gly Leu 
145 150 155 160 

Ser Pro lie Ser Arg Leu Pro lie Pro His Gin Ala Pro Gly Glu Met 
165 170 175 

Thr Gin Leu Pro Val lie Lys Ala Glu Pro Pro Glu Met Ser Gin Phe 
180 185 190 

Leu Lys Val Thr Gin Glu Asp Leu Val Gin Met Pro Pro Thr Pro Pro 
195 200 205 

Ser Ser His Gly Ser Asp Ser Asp Gly Ser Gin Ser Pro Arg Ser Leu 
210 215 220 

Pro Pro Ser Ser Pro Val Arg Pro Met Ala Arg Ser Ser Thr Ala lie 
225 230 235 240 
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Ser Thr Ser Pro Leu Leu Thr Ala Pro His Lys -Leu -Gin Gly Thr Ser 
245 250 255 

Gly Pro Leu Leu Leu Thr Glu Glu Glu Lys Arg Thr Leu lie Ala Glu 
260 265 270 

Gly Tyr Pro lie Pro Thr Lys Leu Pro Leu Thr Lys Ala Glu Glu Lys 
275 280 285 

Ala Leu Lys Arg Val Arg Arg Lys lie Lys Asn Lys lie Ser Ala Gin 
290 295 300 

Glu Ser Arg Arg Lys Lys Lys Glu Tyr Val Glu Cys Leu Glu Lys Lys 
305 310 315 320 

Val Glu Thr Tyr Thr Ser Glu Asn Asn Glu Leu Trp Lys Lys Val Glu 
325 330 335 

Thr Leu Glu Thr Ala Asn Arg Thr Leu Leu Gin Gin Leu Gin Lys Leu 
340 345 350 

Gin Thr Leu Val Thr Ser Lys lie Ser Arg Pro Tyr Lys Met Ala Ala 
355 360 365 

Thr Gin Thr Gly Thr Cys Leu Met Val Ala Ala Leu Cys Phe Val Leu 
370 375 380 

Val Leu Gly Ser Leu Ala Pro Cys Leu Pro Ala Phe Ser Ser Gly Ser 
385 390 395 400 

Lys Thr Val Lys Glu Asp Pro Val Ala Ala Asp Ser Val Tyr Ala Ala 
405 410 415 

Ser Gin Met Pro Ser Arg Ser Leu Leu Phe Tyr Asp Asp Gly Ala Gly 
420 425 430 

Ser Trp Glu Asp Gly His Arg Gly Ala Leu Leu Pro Val Glu Pro Pro 
' 435 440 445 

Glu Gly Trp Glu Leu Lys Pro Gly Gly Pro Ala Glu Pro Arg Pro Gin 
450 455 460 

Asp His Leu Arg His Asp His Ala Asp Ser He His Glu Thr Thr Lys 
465 470 475 480 

Tyr Leu Arg Glu Thr Trp Pro Glu Asp Thr Glu Asp Asn Gly Ala Ser 
485 490 495 

Pro Asn Phe Ser His Pro Lys Glu Trp Phe His Asp Arg Asp Leu Gly 
500 505 510 

Pro Asn Thr Thr He Lys Leu Ser 
515 520 



<210> 13 
<211> 1560 
<212> DMA 

<213> Homo sapiens 
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<400> 13 

atggacgccg tcttggaacc 
gacttggggg atctgaacga 
gaccacttta cggagaacat 
gaccctgtgc tggatgagaa 
ggcatccagg cggagcacag 
gtgcccatca agatggagga 
cacaaactgt gctccatcat 
ctggctgccc cctcggccat 
ctcagcccct tgtccaggct 
ccagtgatca aagcagagcc 
ctggtgcaga tgcctccgac 
agtccccgct ctctgccccc 
atctccacct ccccactcct 
ctcctgacag aggaggagaa 
ctccccctca ccaaagccga 
aagatctcag cccaggagag 
aaggtggaga catttacatc 
aatgccaaca ggaccctgct 
atctccagac cttacaagat 
ttgtgctttg ttctggtgct 
tcccagactg tgaaggaaga 
ccctcccgaa gcctcctatt 
accctgctgc ccatggagcc 
cagcggcccc gggaccacct 
tacctgagtg aggcctggcc 
tccaaggagt ggttccacga* 



ct tcccggcc gacaggctgt 
gtcggacttc ctcaacaatg 
ggaggacttc tccaatgacc 
gagccctcta ttggacatgg 
ctactccctg agcggcgact 
caccacccaa gatgcagagc 
ggtgaagcag gagcagagcc 
ggctgccgcg gccgccatgg 
gcccatcccc caccaggccc 
tctggaggtg aaccagttcc 
gccccccagc agccatggca 
ctccagccct gtcaggccca 
cactgcccct cacaaattac 
gcggaccctg attgctgagg 
ggagaaggcc ttgaagagag 
ccgtcgtaag aagaaggagt 
tgagaacaat gaactgtgga 
ccagcagctg cagaaactcc 
ggccgccacc cagactggga 
gggctccctc gtgccctgcc 
ccccctggtc gcagacggcg 
ctacgatgac ggggcaggct 
cccagatggc tgggaaatca 
gcagcatgat cacctggaca 
taaagacggt ggaaacggca 
cagggatctg ggccccaaca 



tccccggatc cage c tec tg 6 0 
cgcactttcc cgagcacctg 120 
tgttcagcag cttctttgat 180 
aactggactc ccctacgcca 24 0 
cagcgcccca gagccccctt 3 00 
atggagcatg ggcgctggga 360 
cggagctgcc cgtggaccct 4 20 
ccaccacccc getgetggge 480 
egggagagat gactcagctg 540 
tcaaagtgac aceggaggae 600 
gtgacagega cggctcccag 660 
tggcgcgctc ctccacggcc 720 
aggggacatc agggecactg 780 
gctaccccat ccccacaaaa 840 
teeggaggaa aatcaagaac 900 
atgtggagtg tctagaaaag 960 
agaaggtgga gaccctggag 1020 
agactctggt caccaacaag 1080 
cctgcctcat ggtggcagcc 1140 
ttcccgagtt ctcccccggc 1200 
tctacacggc cagecagatg 1260 
tatgggaaga tggccgcagc 1320 
accccggggg geeggcagag 13 80 
gcacccacga gaccaccaag 144 0 
ccagccccga cttcccccac 1500 
ccaccatcaa actctcctag 1560 



<210> 14 

<211> 519 

<212> PRT 

<213> Homo sapiens 



<400> 14 
Met Asp Ala Val 
1 

Ser Ser Phe Leu 
20 

Asn Ala His Phe 
35 

Asp Phe Ser Asn 
50 

Asp Glu Lys Ser 
65 

Gly He Gin Ala 



Gin Ser Pro Leu 
100 

Glu His Gly Ala 
115 

Lys Gin Glu Gin 



Leu Glu Pro Phe 
5 

Asp Leu Gly Asp 



Pro Glu His Leu 

40 

Asp Leu Phe Ser 
55 

Pro Leu Leu Asp 

70 

Glu His Ser Tyr 
85 

Val . Pro. I.le. Lys 



Trp Ala Leu Gly 
120 

Ser Pro Glu Leu 



Pro Ala Asp Arg 
10 

Leu Asn Glu Ser 
25 

Asp His Phe Thr 



Ser Phe Phe Asp 
60 

Met Glu Leu Asp 
7 5 

Ser Leu Ser Gly 
90 

Met Glu Asp Thr 
105 

His Lys Leu Cys 



Pro Val Asp Pro 
10/35 • 



Leu Phe Pro Gly 
15 

Asp Phe Leu Asn 
30 

Glu Asn Met Glu 
45 

Asp Pro Val Leu 



Ser Pro Thr Pro 
80 

Asp Ser Ala Pro 
95 

Thr Gin Asp Ala 
110 

Ser He Met Val 
125 

Leu Ala Ala Pro 
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130 

Ser Ala Met Ala 
145 

Leu Ser Pro Leu 



Met Thr Gin Leu 
180 

Phe Leu Lys Val 
195 

Pro Ser Ser His 
210 

Leu Pro Pro Ser 
225 

lie Ser Thr Ser 



Ser Gly Pro Leu 
260 

Glu Gly Tyr Pro 
275 

Lys Ala Leu Lys 
290 

Gin Glu Ser Arg 
305 

Lys Val Glu Thr 



Glu Thr Leu Glu 
340 

Leu Gin Thr Leu 
355 

Ala Thr Gin Thr 
370 

Leu Val Leu Gly 
385 

Ser Gin Thr Val 



Ala Ser Gin Met 
420 

Gly Leu Trp Glu 
435 

Asp Gly Trp Glu 



Ala Ala 
150 

Ser Arg 
165 

Pro Val 

Thr Pro 

Gly Ser 

Ser Pro 
230 

Pro Leu 
245 

Leu Leu 

He Pro 

Arg Val 

Arg Lys 
310 

Phe Thr 
325 

Asn Ala 
Val Thr 



Gly Thr 

Ser Leu 
390 

Lys Glu 
405 

Pro Ser 
Asp Gly 
He Asn 



135 

Ala Ala 

Leu Pro 

He Lys 

Glu Asp 
200 

Asp Ser 
215 

Val Arg 

Leu Thr 

Thr Glu 

Thr Lys 
280 

Arg Arg 
295 

Lys Lys 

Ser Glu 

Asn Arg 

Asn Lys 
360 

Cys Leu 
375 

Val Pro 
Asp Pro 
Arg Ser 
Arg Ser 

440 
Pro Gly 



Met Ala 

He Pro 
170 

Ala Glu 
185 

Leu Val 

Asp Gly 

Pro Met 

Ala Pro 
250 

Glu Glu 
265 

Leu Pro 

Lys He 

Glu Tyr 

Asn Asn 
330 

Thr Leu 
345 

He Ser 

Met Val 

Cys Leu 

Leu Ala 
410 

Leu Leu 
425 

Thr Leu 
Gly Pro 

11/3: 



140 

Thr Thr 
155 

His Gin 

Pro Leu 

Gin Met 

Ser Gin 
220 

Ala Arg 
235 

His Lys 

Lys Arg 

Leu Thr 

Lys Asn 
300 

Val Glu 
315 

Glu Leu 

Leu Gin 

Arg Pro 

Ala Ala 
380 

Pro Glu 
395 

Ala Asp 
Phe Tyr 
Leu Pro 
Ala Glu 



Pro Leu 

Ala Pro 

Glu Val 
190 

Pro Pro 
205 

Ser Pro 

Ser Ser 

Leu Gin 

Thr Leu 
270 

Lys Ala 
285 

Lys He 

Cys Leu 

Trp Lys 

Gin Leu 
350 

Tyr Lys 
365 

Leu Cys 

Phe Ser 

Gly Val 

Asp Asp 
430 

Met Glu 
445 

Gin Arg 



Leu Gly 
160 

Gly Glu 
175 

Asn Gin 

Thr Pro 

Arg Ser 

Thr Ala 
240 

Gly Thr 
255 

He Ala 

Glu Glu 

Ser Ala 

Glu Lys 
320 

Lys Val 
335 

Gin Lys 

Met Ala 

Phe Val 

Ser Gly 
400 

Tyr Thr 
415 

Gly Ala 
Pro Pro 
Pro Arg 
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450 



455 



460 



Asp His Leu Gin His Asp His Leu Asp Ser Thr His Glu Thr Thr Lys 
465 470 475 480 

Tyr Leu Ser Glu Ala Trp- Pro Lys Asp Gly Gly Asn Gly Thr Ser Pro 
485 490 495 

Asp Phe Ser His Ser Lys Glu Trp Phe His Asp Arg Asp Leu Gly Pro 
500 505 510 



Asn Thr Thr lie Lys Leu Ser 
515 



<210> 15 

<211> 883 

<212> DNA 

<213> Homo sapiens 



<400> 15 

gtcaaaaaaa tagtaataat 
gaggggagat ctgttgaggg 
tttagtataa ggctggaagg 
gtgaagcctt aaaatgccaa 
ctttaagccc ccaccttgag 
tctctttaaa aaaggagaga 
tattgtgaat attgatgtgg 
ttcccggttt cacagagagg 
ggagaggccg gcagccaccc 
ccctgtccgg ggggctcctg 
ctgtgcccca ggaggagcag 
gcccctgagc ccatcccgct 
ccacccgggg ccgcgccgcc 
ccccgcccgt ttgccagcgc 
gtgagggaag cccagtggaa 



aataaataaa atttttaaaa 
gactgtgaaa tggaattccc 
atggaaatag ctccctcatc 
tgttccagga acactgttat 
cattcagaga agagagatta 
ggattcctcg agccacgccc 
gggcgtggcg ccttggccag 
aaagtgacag aagacgtgcg 
agtctcgggg gagcacttag 
aagccctcag ccccaacctc 
gaggaggtgg agtcggctga 
cctagccgct gccctaaggc 
tccgtccgcc cctcccccgg 
tcaggcagga gctctggact 
gggggtcccg ggagccggct 



agctgaaaat ctcccccgtt 60 
tgactgggtt tcgtgcaggc 12 0 
aatttacggg acagtggttg 180 
cggttccagg actattgttg 240 
ctaagacgaa gttgcagatg 300 
tcttctcatt aatattaaat 360 
ctgggctagc cagccagggg 420 
gagggagacg cagagacaga 480 
ctcccccgcc ccggctccca 540 
gggctcccca tggaagccag 600 
atgcccacgg tgcgcccggg 660 
ccctgcgcgc cccgcgcccc 720 
ggcttcgccc cggacctgcc 780 
gggcgcgccg ccgccctgga 84 0 
gcg 883 



<210> 16 
<2ll> 1-542 
<212> DNA 
<213> rat 



<400> 16 

atgtctctgt tgactactgt 
ctttggcttg attctggcag 
ccctgggcaa acctcacact 
atcatgaatg ggtggttcct 
ttttccctgg gggccattac 
gaaccccctg ttgacattca 
ttggaggtga cagggaaaga 
tgga.tcacac ctggtggcct 
acctacctgc tgaggaagga 
ggaacggctg gctttctaat 
gcaggaggca aaccctctga 
cttccaccca gtctgtgttt 
gagacgcttg cttgcaaagc 
a 999tgctga atattcaagg 
ttgaaggaac tggataacca 
catgtttggt cggaggacag 



actacttctc tggggtttca 
tgaacctgaa ctacgggcag 
ggtctgtgca gttgatttgc 
gagtcaagtc cgactggaga 
aagtaacaac agtggcgtct 
actgccagcg ctgagcaagt 
gcccttgcct ccaccctcag 
gcctgtctac atcatgtgcc 
aggggtggat ggtacccaga 
ctacaagcct ggtaactaca 
gcccagtgct attgtgacca 
aatgggaagt tacctaacga 
tcctcggaat gcagccgaat 
gttcagcccc accagagatg 
aagtcctttt acctgccgct 
caagcccgta gagctgatgt 



ctctgggccc aggaaatgct 60 
agcctcaatc ctcgctggaa 120 
ctaccaaggt ctccgagctg 180 
caccggtgtt gtcatatcgc 240 
accgctgccg atgtggcgtg 300 
ggacaatgct aagcaatgct 360 
ctcacgctga tccagtctcc 420 
gggttgccat gcgaggtgta 480 
aacctgatgt ccagcacaag 540 
gctgcagcta cctaacccat 600 
tcaagatgtc tgccacacag 660 
tctaccccca gaagacacat 720 
tccaactcag acaaggagag 780 
ctaccatata ctatgtgaac 840 
accgtatgca caaatacatg 900 
ggagtgacga gaaactacca 960 
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gccccggtac 
cttcgatgta 
gatttagttg 
aatatctcaa 
ttctcaggat 
ccaaggctgg 
tgccatggcc 
ttctggatgg 
caacatacag 
gggatcagtg 



tcactgcaga 
ctgcacacaa 
tggtgcagat 
caatcgactc 
ctgcttccag 
aagctctgtg 
atgtgcccag 
cttcaacaac 
gcaactacag 
accctgtgga 



gccatcaag: 
ggctggcctg 
gctgaattcy 
tggcaactac 
tgagccctta 
gaaaggcaag 
ggtcagcatg 
aagcacctca 
ctgccgctat 
agttgtagta 



cacaacc tgg 
cgctttggcc 
tctgggaccg 
agttgtatct 
gagctgcgga 
gttcctctgg 
gagctggtac 
gcttttctga 
actgccctgt 
gaaggtagct 



agcctggttc 
tgcaacgcca 
aagctgtctt 
acatggaaca 
taaatgggcc 
gccatgaagc 
gtgagggctt 
agctgtcctt 
cacccttcac 
aa 



aacagcgcag 
gggcaaacca 
tgagctgcac 
agcaccaccc 
agcacccaag 
catctttcaa 
taaaacaccc 
cgtcggtccc 
atttgaatca 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1542 



<210> 17 
<211> 513 
<212> PRT 
<213> rat 



<400> 17 

Met Ser Leu Leu Thr Thr 
1 5 



Val Leu Leu Leu 
10 



Trp Gly Phe Thr 



Leu Gly 
15 



Pro Gly Asn Ala Leu Trp 
20 

Ala Glu Pro Gin Ser Leu 
35 

Cys Ala Val Asp Leu Pro 
50 



Leu Asp Ser Gly 
25 

Leu Glu Pro Trp 
40 

Thr Lys Val Phe 
55 



Ser Glu Pro Glu 
30 

Ala Asn Leu Thr 
45 

Glu Leu He Met 
60 



Leu Arg 
Leu Val 
Asn Gly 



Trp Phe Leu Ser Gin Val 
65 70 

Phe Ser Leu Gly Ala lie 
85 



Arg Leu Glu Thr 



Thr Ser Asn Asn 
90 



Pro Val Leu Ser 
75 

Ser Gly Val Tyr 



Tyr Arg 
80 

Arg Cys 
95 



Arg Cys- Gly Val Glu Pro 
100 



Pro Val Asp He 
105 



Gin Leu Pro Ala Leu Ser 
110 



Lys Trp Thr Met Leu Ser 
115 

Leu Pro Pro Pro Ser Ala 
130 

Gly Gly Leu Pro Val Tyr 
145 150 

Thr Tyr Leu Leu Arg Lys 
165 



Asn Ala Leu Glu 

120 . 

His Ala Asp Pro 
135 

He Met Cys Arg 



Glu Gly Val Asp 
170 



Val Thr Gly Lys 
125 

Val Ser Trp He 
140 

Val Ala Met Arg 
155 

Gly Thr Gin Lys 



Glu Pro 
Thr Pro 



Gly Val 
160 

Pro Asp 
175 



Val Gin His Lys Gly Thr 
180 

Tyr Ser Cys Ser Tyr Leu 
195 

Ser Ala He Val Thr He 
210 



Ala Gly Phe Leu 
185 

Thr His Ala Gly 
200 

Lys Met Ser Ala 
215 



He Tyr Lys Pro 
190 

Gly Lys Pro Ser 
205 

Thr Gin Leu Pro 
220 



Gly Asn 
Glu Pro 
Pro Ser 
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Leu Cys Leu Met Gly Ser Tyr Leu Thr He Tyr Pro Gin Lys Thr His 
225 230 235 ' 240 

Glu Thr Leu Ala Cys Lys Ala Pro Arg Asn Ala Ala Glu Phe Gin Leu 
245. 250 255 

Arg Gin Gly Glu Arg Val Leu Asn He Gin Gly Phe Ser Pro Thr Arg 
260 265 270. 

Asp Ala Thr He Tyr Tyr Val Asn Leu Lys Glu Leu Asp Asn Gin Ser 
275 280 285 

Pro Phe Thr Cys Arg Tyr Arg Met His Lys Tyr Met His Val Trp Ser 
290 2 95 3 00 

Glu Asp Ser Lys Pro Val Glu Leu Met Trp Ser Asp Glu Lys Leu Pro 
305 310 315 320 

Ala Pro Val Leu Thr Ala Glu Pro Ser Ser His Asn Leu Glu Pro Gly 
325 330 335 

Ser Thr Val Gin Leu Arg Cys Thr Ala His Lys 'Ala Gly Leu Arg Phe 
340 345 350 

Gly Leu Gin Arg Gin Gly Lys Pro Asp Leu Val Val Val Gin Met Leu 
355 360 365 

Asn Ser Ser Gly Thr Glu Ala Val Phe Glu Leu His Asn He Ser Thr 
370 375 380 

He Asp Ser Gly Asn Tyr Ser Cys He Tyr Met Glu Gin Ala Pro Pro 
385 390 • 395 400 

Phe Ser Gly Ser Ala Ser Ser Glu Pro Leu Glu Leu Arg He Asn Gly 
'405 410 415 

Pro Ala Pro Lys Pro Arg Leu Glu Ala Leu Trp Lys Gly Lys Val Pro 
420 425 430 

Leu Gly His Glu Ala He Phe Gin Cys His Gly His Val Pro Arg Val 
435 440 445 

Ser Met Glu Leu Val Arg Glu Gly Phe Lys Thr Pro Phe .Trp Met Ala 
450 455 460 

Ser Thr Thr Ser Thr Ser Ala Phe Leu Lys Leu Ser Phe Val Gly Pro 
465 470 475 480 

Gin His Thr Gly Asn Tyr Ser Cys Arg Tyr Thr Ala Leu Ser Pro Phe 
485 490 495 

Thr Phe Glu Ser Gly He Ser Asp Pro Val Glu Val Val Val Glu Gly 
500 505 510 

Ser 



<210> 18 
<211> 1488 
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<212> DNA 

<213> Homo sapiens 



<400> 18 

atgtccatgc 

gcagccatat 

cccttggcca 

ttcaagaatg 

ttcctgctga 

tggacccagc 

ctctcgatgg 

ggtgtgctgc 

gtgcctgagg 
agctgcagct 
attgaggagc 
gtcctgcacc 
ttccagctac 
cgcatcttct 
taccggctgc 
ctgagcgatg 
ttgcggctgc 
aggggcgggc 
ctgcacaaca 
ccgcctttcg 
cccaggcctc 
ctgcgctgcg 
aaggccgtga 
gggccccagc 
gaatcggagc 



tcgtggtctt 
tttatgagac 
atgtgacgct 
gggtggccca 
cgggtgacac 
tgagcaagct 
cgccagtgtc 
ggggtgtgac 
cccaggagga 
accggaccga 
tcgctgcacc 
ctggcaacaa 
ggcgcgggga 
ttcacctgaa 
atgacaacca 
agacgctgcc 
ggtgcctggc 
gccgcgtgca 
tttccgtggc 
ggggctccgc 
agctccgggc 
agggacccat 
agacggtccg 
acgccggcaa 
tcagcgaccc 



tctcttgctg 
gcagcccagc 
gacgtgccag 
ggagcctgtg 
ccagggccgc 
cctggagctg 
ctggatcacc 
ttttctgctg 
tgtggaggcc 
tggggaaggc 
accaccgcct 
ggtgaccctc 
gaaagagctg 
cgcggtggcc 
aaacggctgg 
cgcgecggag 
gcccctggag 
ccgtttccag 
tgactccgcc 
gcccagcgag 
gacgtggagt 
ccccgacgtc 
cacccccggg 
ctacaggtgc 
tgtggagctc 



tggggtgtca 
ctgtgggcag 

gcccgcctgg 

caccttgact 

taccgctgcc 

acagggccaa 

cccggcctga 

aggcgggagg 

acctttccag 

gccctctctg 

gtgctgatgc 

acctgcgtgg 

ctggtaccca 

ctgggggatg 

tccggggaca 

ttctccccgg 

ggcgcgcgct 

agccccgctg' 

aactacagct 

cgcttggagc 

ggggcggtcc 

accttcgagc 

gccgcggcga 

cgctaccgct 

ctggtggcag 



cctggggccc 
agtccgaatc 
agactccaga 
cacctgccat 
gctcgggctt 
agtccttgcc 
aaacaacagc 
gcgaccatga 
tccatcagcc 
agcccagcgc 
accatggaga 
ctcccctgag 
ggagcagcac 
gaggtcacta 
gcgcgccggt 
agccggagtc 
tcgccctggt 
ggaccgaggc 
gcgtctacgt 
tgcacgtgga 
tggcgggccg 
tgctgcgcga 
acctcgagct 
cctgggtgcc 
aaagctga 



agtgacagaa 
actgctgaaa 
cttccagctg 
caagcaccag 
gtccacagga 
tgctccctgg 
agtgtgccga 
gtttctggag 
tggcaactac 
tactgtgacc 
gtcctcccag 
tggagtggac 
cagcccagat 
cacctgccgc 
cgagctgatt 
cggcagggcc 
gcgcgaggac 
gctcttcgag 
ggacctgaag 
cggaccccct 
agatgccgtc 
gggcgagacg 
gatcttcgtg. 
ccacaccttc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1488 



<210> 19 

<211> 495 

<212> PRT 

<213> Homo sapiens 

<400> 19 

Met Ser Met Leu Val Val Phe Leu Leu Leu Trp Gly Val Thr Trp Gly 
15 10 15 

Pro Val Thr Glu Ala Ala lie Phe Tyr Glu Thr Gin Pro Ser Leu Trp 
20 25 30 

Ala Glu Ser Glu Ser Leu Leu Lys Pro Leu Ala Asn Val Thr Leu Thr 
35 40 45 

Cys Gin Ala Arg Leu Glu Thr Pro Asp Phe Gin Leu Phe* Lys Asn Gly 
50 55 60 

Val Ala Gin Glu Pro Val His Leu Asp Ser Pro Ala lie Lys His Gin 
65 70 75 80 

Phe Leu Leu Thr Gly Asp Thr Gin Gly Arg Tyr Arg Cys Arg Ser Gly 
85 90 95 

Leu Ser Thr Gly Trp Thr Gin Leu Ser Lys Leu Leu Glu Leu Thr Gly 
100 105 110 

Pro Lys Ser Leu Pro Ala Pro Trp Leu Ser Met Ala Pro Val Ser Trp 
115 120 125 
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lie Thr Pro Gly Leu Lys Thr Thr Ala Val Cys Arg Gly Val Leu Arg 
130 135 140 

Gly Val Thr Phe Leu Leu Arg Arg Glu Gly Asp His Glu Phe Leu Glu 
145 150 155 160 

Val Pro Glu Ala Gin Glu Asp Val Glu Ala Thr Phe Pro Val His Gin 
165 170 175 

Pro Gly Asn Tyr Ser Cys Ser Tyr Arg Thr Asp Gly Glu Gly Ala Leu 
180 185 190 

Ser Glu Pro Ser Ala Thr Val Thr He Glu Glu Leu Ala Ala Pro Pro 
195 200 205 

Pro Pro Val Leu Met His His Gly Glu Ser Ser Gin Val Leu His Pro 
210 215 220 

Gly Asn Lys Val Thr Leu Thr Cys Val Ala Pro Leu Ser Gly Val Asp 
225 230 235 240 

Phe Gin Leu Arg Arg Gly Glu Lys Glu Leu Leu Val Pro Arg Ser Ser 
245 " 250 255 

Thr Ser Pro Asp Arg lie Phe Phe His Leu Asn Ala Val Ala Leu Gly 
260 265 270 

Asp Gly Gly His Tyr Thr Cys Arg Tyr Arg Leu His Asp Asn Gin Asn 
275 280 285 

Gly Trp Ser Gly Asp Ser Ala Pro Val Glu Leu He Leu Ser Asp Glu 
290 295 300 

Thr Leu Pro Ala Pro Glu Phe Ser Pro Glu Pro Glu Ser Gly Arg Ala 
305 310 315 320 

Leu Arg Leu Arg Cys Leu Ala Pro Leu Glu Gly Ala Arg Phe Ala Leu 
325 330 * 335 

Val Arg Glu Asp Arg Gly Gly Arg Arg Val His Arg Phe* Gin Ser Pro 
340 345 350 

Ala Gly Thr Glu Ala Leu Phe Glu Leu His Asn He Ser Val Ala Asp 
355. 360 365 

Ser Ala Asn Tyr Ser Cys Val Tyr Val Asp Leu Lys Pro Pro Phe Gly 
370 375 380 

Gly Ser Ala Pro Ser Glu Arg Leu Glu Leu His Val Asp Gly Pro Pro 
385 390 395 400 

Pro Arg Pro Gin Leu Arg Ala Thr Trp Ser Gly Ala Val Leu Ala Gly 
405 410 415 

Arg Asp Ala Val Leu Arg Cys Glu Gly Pro He Pro Asp Val Thr Phe 
420 425 430 

Glu Leu Leu Arg Glu Gly Glu' Thr Lys Ala Val Lys ■ Thr Val Arg Thr 
435 440 445 
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Pro Gly Ala Ala Ala 
450 

Ala Gly Asn Tyr Arg 
465 

Glu Ser Glu Leu Ser 
485 



Asn Leu Glu Leu lie Phe 
455 

Cys Arg Tyr Arg Ser Trp 

470 475 

Asp Pro Val Glu Leu Leu 
490 



Val Gly Pro Gin His 
460. 

Val Pro His Thr Phe 
480 

Val Ala Glu Ser 
495 



<210> 20 
<211> 430 
<212> DNA 

<213> Homo sapiens 
<400> 20 

tgaaccccac ctttggtgtc acatgtgcag 
ttcagccccg gcactctcca cttgacctca 
cgtctccttc tagaacaggt tctaggatcc 
catcatttta tcactcttga tttagtttat 
tgctgggcat cctgaggcct cagaagt.tca 
ccccgccttc cgggaaggac aaacacggga 
ctcccttggg gcctcattgc tgcagacgct 
cgcgaccatc 



tgtggtgtga cagggagggg ctcgctgggc 60 
gcagctccag gtagagtggg gagaactcag 120 
atcactgaaa tgaggatgag gtggttttaa 180 
taatcataca tgattattga ttataattgt 240 
ccctttgccc tgaccccatg ggggccctgc 300 
agaggtcagt gcccgagcca ccccaccgcc 360 
caccccagac actcactgca ccggagtgag 420 

4 30 



<210> 21 

<211> 1970 

<212> DNA 

<213> Homo sapiens 

<400> 21 

gagagcgaga cttcctctca aaaaaacaaa 
cagagagaac ctgaaggggg tcagaccacg 
tctgaggcat gactggatga gctgtccaca 
tcacaccgga cagggagcca ggactggaat 
gcctgaccct gagaccagtg gccaacaaag 
caggtgcttg tcttcctggg aagtgaatca 
cccaggggaa ggatcctagg gcagtatttg 
tgaatgcata gcctgcctgg ttctgagctc 
gatgggggca cagggacaga tcagtagggt 
gtcctgagca gggattaaga gcttgggctc 
ctccatcact tactggttgc tgtgaccatg 
tcctcacttt taaaatggaa taatggggta 
agaaaacgat tcttgtgaat tggcttgcag 
ttccacatcc aagccctttc gcctgctgct 
ggtttccaca aagaagattc caaaattaca 
cccgcacgca tcctggaggc gcgggcttgg 
ggatgcgtgc gcgcaggcac acacacacca 
gcggtcccgg gtgagcagcg cgtggctggt 
accgagtccc ccgcgctcgc ccgggaggga 
gatcctgggg tggctgccac gtctccctgc 
gagatgttag tggtgggcgc cccccgaggg 
gtgcccaccc acccgttctc cgtgtgcccg 
cagccccaaa ccgggtcccc agccccttcc 
gcagaggccc agcggcgggt ggaagagaag 
cgaggagctg gcggcagagg gaacagcaga 
aggtggcacc aaactccctt cggccaatga 
atttccccag aggcaggggc aggggcagag 



aaacaaaaga attaagcaaa ttagacattg 60 
tacagatttc tgtgccacat gccaagtact 120 
tctgaaatca tccagtcttg ttcagaactt 180 
gcagtctcct ggtcactggc cagagagttg 240 
gagctgctta gtctacctcc caggaaatcc 300 
ttggcgcagc actccgtatt ttctcctctt 360 
ggaaagacat gggcatggaa ggacaccggg 42 0 
tcatggtaag gctcctacag acacggaaaa 480 
cagagcatct cagggaccga gggcaatatg 54 0 
tcatatggtg tttctgggct caactgccag 600 
ggcaagttat tccatctctc catatctctt 660 
cccacctccc agggtcacag agaggcttac 720 
taataattca atacctgcca gctattctta 780 
gggtgaaaac acatgtcagt gtttcctgac 84 0 
acctgccagt ctgaagaatc tccaaaacat 900 
ggatgggact gcccgcccgg gtcctgaaca 960 
gccagcctgt gtgtgcggcc ggagtccggt 1020 
gggcggggca gagccattgt tcgcaggcgt 1080 
ggcggggctt cccgcgtccc ccaagctcca 1140 
cacgcgcctg gggggacgga agacgggacg 1200 
ttcaccactg tttcctgaga aactccccca 1260 
agggccggtc ctgggctagg ctccgcgccc 132 0 
agagagaaag cccccgacgc gggatgccgg 13 80 
ctgagaagga gaaacagagg ggagggggag 144 0 
ttgcgccgag ccaatggcaa cggcaggacg 1500 
cgagccggag tttacagaag cctcattagc 1560 
gccgggtggt gtggtgtcgg tgtcggcagc 1620 
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atccccggcg ccctgctgcg gtcgccgcga 

ccttacctcc acgcgggacc gcccgcgcca 

cagcggataa aagggggctg aggaaatacc 

tttaaattcc cggctcgggg acctccacgc 

tgcaaggcgc cgcggctcag cgcgtaccgg 

cccgaactcc gctccggagc ctcagccccc 



<210> 22 
<211> 11 
<212> DNA 

<213> Homo sapiens 

<400> 22 
agcagattgc g 



gcctcggcct ctgcctcctc cccctcccgc 1680 
gtcaactcct cgcactttgc ccctgcttgg 1740 
ggacacggtc acccgttgcc agctctagcc 1800 
accgcggcta gcgccgacaa ccagctagcg 1860 
cgggcttcga aaccgcagtc ctccggcgac 1920 
tggaaagtga tcccggcatc 1970 



<210> 23 
<211> 5 
<212> DNA 

<213> Homo sapiens 
<400> 23 

ccaat 5 



<210> 24 

<211> 2487 

<212> DNA 

<213> Homo sapiens 



<400> 24 

atggatgaat ctgcactgac ccttggtaca 
gaatacagtg ttggtcgatg taagcacaca 
cccaccatct tcagatctgc aactttaaaa 
ccatttgttg gaagatgttg ttactcctgc 
cccagtatcc cgtctttggg tttgcggaat 
caccgcggat ggcttgcaag acgcctttct 
cataagggca tgtttgccac caatgtgact 
gaggcaattg cagaagtggc tgctgaatta 
aaagccgtta acaaagtgaa aaagaaagct 
gtctcaccgg caatgatcag actgactggg 
ttttggaaca ttcaaattca caaaggtcaa 
aatttgccgc ttctgtttct accagttcat 
ttcattctct tctgccataa catcaaagca 
atcccaatct tcagtacctt gatccataag 
gatgaaacac cagatggacg gaaagatgtt 
gttgaattac ttcgacagca gcaattcttg 
agtggaaaaa cctcttgtgc tcgggcagga 
accaatgtca tcccagacat cttgataata 
gaaggtcact acaatggtga acaactgggc 
gtagcaagag gtgttattag aatgttacga 
gcacagccat tttccttaaa ggaatattta 
ctactttccc tggagcaagc gttgttacca 
gctgatgaag gtagagacac gtccattaat 
cgaaggaggt tgattgcaaa tctggctgag 
gccattatgt ccacacacat tgtggcttgc 
gatctctcca cattggtcga agacttcttt 
tttgacctgg ggt tctcagg aaattcagaa 
ggaaattgtg tcacaatcac ccacactagc 



atagatgttt cttatctgcc acattcatca 60 
agtgaggaat ggggtgagtg tggctttaga 120 
tggaaagaaa gcctaatgag tcggaaaagg 180 
actccccaga gctgggacaa atttttcaac 240 
gttatttata tcaatgaaac tcacacaaga 300 
tacgttcttt ttattcaaga gcgagatgtg 360 
gaaaatgtgc tgaacagcag tagagtacaa 42 0 
aaccctgatg gttctgccca gcagcaatca 480 
aaaaggattc ttcaagaaat ggttgccact 540 
tgggtgctgc taaaactgtt caacagcttc 600 
cttgagatgg ttaaagctgc aactgagacg 660 
agatcccata ttgactatct gctgctcact 720 
ccatacattg cttcaggcaa taatctcaac 780 
cttgggggct ccttcatacg acgaaggctc 840 
ctctatagag ctttgctcca tgggcatata 900 
gagatcttcc tggaaggcac acgttctagg 960 
cttttgtcag ttgtggtaga tactctgtct 1020 
cctgttggaa tctcctatga tcgcattatc 1080 
aaacctaaga agaatgagag cctgtggagt 1140 
aaaaactatg gttgtgtccg agtggatttt 1200 
gaaagccaaa gtcagaaacc ggtgtctgct 1260 
gctatacttc cttcaagacc cagtgatgct 1320 
gagtccagaa atgcaacaga tgaatcccta 1380 
catattctat tcactgctag caagtcctgt 1440 
ctgctcctct acagacacag gcagggaatt 1500 
gtgatgaaag aggaagtcct ggctcgtgat 1560 
gatgtagtaa tgcatgccat acagctgctg 1620 
aggaacgatg agttttttat cacccccagc 1680 
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acaactgtcc catcagtctt cgaactcaac 
atcatggagg ccatcatagc ttgcagcctt 
ggtcccacta gcaccccacc taacctgatc 
agcctgtgct accttctctc caatgaaggc 
caagtctgcc afcgaaacagt aggaaagttt 
cacgatgacc aggaagatat cagtcctagt 
ccagaacctt tgtcttggag aagtgatgaa 
cagcgagatt gctacctgaa ggtgagccaa 
ttacagagac tccttgggcc tttgctggag 
aacttcagtg gtcctgttcc agaacctgag 
accagaacag aaagaaatgt tgcagtatat 
aatgctgtga aaatgtttaa ggatattggg 
tctgttttag aactgagcag cacttttcta 
tatattctga gttttgtggt gctgtag 



ttctacagca atggggtact tcatgtcttt 1740 
tatgcagttc tgaacaagag gggactgggg 1800 
agccaggagc agctggtgcg gaaggcggcc 1860 
accatctcac tgccttgcca gacattttac 1920 
atccagtatg gcattct'tac agtggcagag 1980 
cttgctgagc agcagtggga caagaagctb 2040 
gaagatgaag acagtgactt tggggaggaa 2 100 
tccaaggagc accagcagtt tatcaccttc 2160 
gcctacagct ctgctgccat ctttgttcac 2220 
tatctgcaaa agttgcacaa atacctaata 2280 
gctgagagtg ccacatattg tcttgtgaag 2340 
gttttcaagg agaccaaaca aaagagagtg 24 00 
cctcaatgca accgacaaaa acttctagaa 2460 

2487 



<210> 25 
<211> 829 
<212> PRT 

<213> Homo sapiens 
<400> 25 

Met Asp Glu Ser Ala Leu Thr Leu Gly Thr lie Asp. Val Ser Tyr Leu 
1 5 '10 15 

Pro His Ser Ser Glu Tyr Ser Val Gly Arg Cys Lys His Thr Ser Glu 
20 25 30 

Glu Trp Gly Glu Cys Gly Phe Arg Pro Thr lie Phe Arg Ser Ala Thr 
35 40 45 

Leu Lys Trp Lys Glu Ser Leu Met Ser Arg Lys Arg Pro Phe Val Gly 
50 55 60 

Arg Cys Cys Tyr Ser Cys Thr Pro Gin Ser Trp Asp Lys Phe Phe Asn 
65 ' 70 .75 80 

Pro Ser He Pro Ser Leu Gly Leu Arg Asn Val He Tyr He Asn Glu 
85 '90 95 

Thr His Thr Arg His Arg Gly Trp Leu Ala Arg Arg Leu Ser Tyr Val 
100 105 110 

Leu Phe He Gin Glu Arg Asp Val His Lys Gly Met Phe Ala Thr Asn 
115 120 125 

Val Thr Glu Asn Val Leu Asn Ser Ser Arg Val Gin Glu Ala He Ala 
130 135 140 

Glu Val Ala Ala Glu Leu Asn Pro Asp Gly Ser Ala Gin Gin Gin Ser 
145 150 155 160 

Lys Ala Val Asn Lys Val Lys Lys Lys Ala Lys Arg He Leu Gin Glu 
165 170 175 

Met Val Ala Thr Val Ser Pro Ala Met He Arg Leu Thr Gly Trp Val 
180 185 190 

Leu Leu Lys Leu Phe Asn Ser Phe Phe Trp Asn He Gin He His Lys 
195. 200 205 
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Gly Gin Leu Glu 
210 

Leu Phe Leu Pro 
225 

Phe lie Leu Phe 



Asn Asn Leu Asn 
260 

Gly Phe Phe lie 
275 

Asp Val Leu Tyr 
290 

Arg Gin Gin Gin 
305 

Ser Gly Lys Thr 



Asp Thr Leu Ser 
340 

Gly He Ser Tyr 
355 

Leu Gly Lys Pro 
370 

Val He Arg Met 
385 

Ala Gin Pro Phe 



Pro Val Ser Ala 
420 

Leu Pro Ser Arg 
435 

He Asn Glu Ser 
450 

He Ala Asn Leu 
465 

Ala He Met Ser 



Arg Gin Gly He 
500 

Lys Glu Glu Val 
515 



Met Val Lys Ala 
215 

Val His Arg Ser 
230 

Cys His Asn He 
245 

He Pro He Phe 



Arg Arg Arg Leu 
280 

Arg Ala Leu Leu 
295 

Phe Leii Glu He 
310 

Ser Cys Ala Arg 
325 

Thr Asn Val He 



Asp Arg He He 
360 

Lys Lys Asn Glu 
375 

Leu Arg Lys Asn 
390 

Ser Leu Lys Glu 
405 

Leu Leu Ser Leu 



Pro Ser Asp Ala 
440 

Arg Asn Ala Thr 
4 55 

Ala Glu His He 
470 

Thr His He Val 
485 

Asp Leu Ser Thr 



Leu Ala Arg Asp 
520 



Ala Thr Glu Thr 
220 

His lie Asp Tyr 
235 

Lys Ala Pro Tyr 
250 

Ser Thr Leu He 
265 

Asp Glu Thr Pro 



His Gly His He 
300 

Phe -Leu Glu Gly 
315 

Ala Gly Leu Leu 
330 

Pro Asp He Leu 
345 

Glu Gly His Tyr 



Ser Leu Trp Ser 
380 

Tyr Gly Cys Val 
395 

Tyr Leu Glu Ser 
410 

Glu Gin Ala Leu 
425 

Ala Asp Glu Gly 



Asp Glu Ser Leu 
460 

Leu Phe Thr Ala 
475 

Ala Cys Leu Leu 
490 

Leu Val Glu Asp 
505 

Phe Asp Leu Gly 
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Asn Leu Pro Leu 



Leu Leu Leu Thr 

240 

He Ala Ser Gly 
255 

His Lys Leu Gly 
270 

Asp Gly Arg Lys 
285 

Val Glu Leu Leu 



Thr Arg Ser Arg 
320 

Ser Val Val Val 
335 

He He Pro Val 
350 

Asn Gly Glu Gin 
365 

Val Ala Arg Gly 



Arg Val Asp Phe 
400 

Gin Ser Gin Lys 
415 

Leu Pro Ala He 
430 

Arg Asp Thr Ser 
445 

Arg Arg Arg Leu 



Ser Lys Ser Cys 
480 

Leu Tyr Arg His 

495 

Phe Phe Val Met 
510 

Phe Ser Gly Asn 
525 
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Ser Glu Asp Val Val Met His Ala lie Gin Leu Leu Gly Asn Cys Val 
530 535 540 

Thr lie Thr His Thr Ser Arg Asn Asp Glu Phe Phe lie Thr Pro Ser 
545 550 " 555 560 

Thr Thr Val Pro Ser Val Phe Glu Leu Asn Phe Tyr Ser Asn Gly Val 
565 570 575 

Leu His Val Phe lie Met Glu Ala He He Ala Cys Ser Leu Tyr Ala 
580 585 590 

Val Leu Asn Lys Arg Gly, Leu Gly Gly Pro Thr Ser Thr Pro Pro Asn 
595 600 605 

Leu He Ser Gin Glu Gin Leu Val Arg Lys Ala Ala Ser Leu Cys Tyr 
610 m 615 620 

Leu Leu Ser Asn Glu Gly Thr He Ser Leu Pro Cys Gin Thr Phe Tyr 
625 630 635 640 

Gin Val Cys His Glu Thr Val Gly Lys Phe He Gin Tyr Gly He Leu 
645 650 655 

Thr Val Ala Glu His Asp Asp Gin Glu Asp He Ser Pro Ser Leu Ala 
660 665 670 

Glu Gin Gin Trp Asp Lys Lys Leu Pro Glu Pro Leu Ser Trp Arg Ser 
675 680 685 

Asp Glu Glu Asp Glu* Asp Ser Asp Phe Gly Glu Glu Gin Arg Asp Cys 
690 695 700 

Tyr Leu Lys Val Ser Gin Ser Lys Glu His Gin- Gin Phe He Thr Phe 
705 - - . 710 715 720 

Leu Gin Arg Leu Leu Gly Pro Leu Leu Glu Ala Tyr Ser Ser Ala Ala 
725 • 730 735 

He Phe Val His Asn Phe Ser Gly Pro Val .Pro Glu Pro Glu Tyr Leu 
740 745 750 

« 

Gin Lys Leu His Lys Tyr Leu He Thr Arg Thr Glu Arg Asn Val Ala 
755 760 765 

Val Tyr Ala Glu Ser Ala Thr Tyr Cys Leu Val Lys Asn Ala Val Lys 
770 775 ( 780 

Met Phe Lys Asp lie Gly Val Phe Lys Glu Thr Lys Gin Lys Arg Val 
785 790 795 800 

Ser Val Leu Glu Leu Ser Ser Thr Phe Leu Pro Gin Cys Asn Arg Gin 
805 810 815 

Lys Leu Leu Glu Tyr He Leu Ser Phe Val Val Leu * 
820 825 



<210> 26 
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<211> 2000 
<212> DNA 

<213> Homo sapiens 
<400> 26 

ttggctcacc tcagtgcccc cagtcagcac atctctacca gagtagatgc aaaataaata 60 
actgttgaac gaatgcatat ttacctaata agagggttcc cctcaagttc ctttaaatat 120 
tgagctctaa tatatcaaga ccctttgagg gtttgtctac cagcctatag ggcctgtaag 180 
agcctcagag gaaggagagg gagtttttat gcatgtagtc tttgcaacaa ctaagcagga 240 
agcgactgac agtgtttaaa gtcacatgga cacagctagc aagggccttt attcgcccct 300 
acaccttctt agttcccaga acctactgtc tttactagag ctcctcataa gccgaacaga 360 
gcaataatag ttttgaaagg ggagggtggc agcagctgga aagaggatga agaaatagag 420 
aagaccaaag tcatgactgc ttaaagacaa atacgaaatg cacataaagc atctccaaca 480 
tctctccaca accttctcag ggtcacagtc agtgagctgc acatctggtg tcaaataggc 540 
tcaccccatg gggaccccag ccccgctcag ccccagtcaa acctcccttc ccctcagcag 600 
tgagaaatgc aaattggaaa cagccaggcc cggagcctga cgccccatgt gaacactcaa 660 
gctgtggaca cctccgctga ga-atgaggtt actgagctca gagctttact ccccagttag 720 
aaaatcccca ccaggcaatg cgaagaagac accattcatt gcatcattaa attgtaacaa 7 80 
gccctgaaat gcactccaga agcctgggtc tgtttgtcct tgcagtcgga aggaagcctg 840 
cgattggctg gccaagctca gcctagcagg ccttatctct gactggttat tatttgatta 900 
aagaggcttc ctcctcttgc ggtgtttcaa aactgcattg ggagaatttg ctgctgcggg 960 
gggactcttt ctgaggttac tgtggagcac ccaaagtctg tcagcctctg gccgtgcaaa 1020 
caggcaccca gaggaaccag accttgctta ttcacccaca gcctgggact gtcttctcca 1080 
gagtctccat cagctttgct aatcgactga ttggaaataa ttcctcaaac accaccaagt 114 0 
caaggataca ggtatttaaa aacctggggt gcagggagta atttcttagg atgtcatgac 1200 
atgagacacg ggggtaggac gaggaagcct gggaagcagc gtggaatgca ggagaggcag 1260 
acacagtagg aagaagaaag tcaaagaaaa gaactcagaa tcatggaatt ctgtgcaaag 132 0 
gcaaaactga ggtgcttggg catagttatt tgcagctgac aagaggtgca agcacgtttg 13 80 
tgatgtaaca ttcacatctg tgtgcatttg ctcctcatga aatccttccc gagtttttgc 1440 
tactcttttg gcctccatga aatcctccat cctggctcag aacccccaaa tcctgagaag 1500 
gttttggaca gtttatgaaa aatctaattg ctttagcttg aaacgccacc aaatctgatt 1560 
tgcaaacggc acatggcctt caaaggctct gcttagtagt acaaatcctg gtaccaatcc 1620 
tcgtgatgtt ggctacagag gaaagaggag gagctgagaa tgtcttttat gaaagtttga 1680 
ttcccacttt aagatctgtg tttaacgggt gatattcatt cttatcccca ctgtattccc 174.0 
tactcagggt tgttttctga gcttggatcg ggcagatagc tttatgtcaa aggactttct 18 00 
cactgtagag gaaagctggg ctccatatgg ggccagcagg atttaaccat ctggaatgaa 18 60 
gatcaaagac agcagaaaag acagacttca ttctctctgt taggtttggc tggagatggc 192 0 
agcagagggg aagatacgat gcaaaaccaa ggaaatcaat acttttgttt tagtattgag 1980 
tggaaaagaa tgtttttacg 2000 

<210> 27 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 27 [ 

attaaccctc actaaatgct gggga 25 



<210> 28 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
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<400> 28 

attaaccctc actaaatcgg tcatag 26 

<210> 29 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 29 

attaaccctc actaaatgct ggtgg 25 

<210> 30 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 30 

attaaccctc actaaatgct ggtag 25 

<210> 31 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 31 

attaaccctc actaaagatc tgactg 26 

<210> 32 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 32 

attaaccctc actaaatgct gggtg 25 

<210> 33 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
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<400> 33 

attaaccctc actaaatgct gtatg 25 



<210> 34 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 34 

attaaccctc* actaaatgga gctgg 25 



<210> 35 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 35 

attaaccctc actaaatgtg gcagg 25 



<210> 36 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 36 

attaaccctc actaaagcac cgtcc 25 



<210> 37 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : Primer 
<400> 37 

•cattatgctg agtgatatct ttttttttaa 30 



<210> 38 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
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<400> 38 

cattatgctg agtgatatct ttttttttac 



30 



<210> 39 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 

<400> 39 

cattatgctg agtgatatct ttttttttag 30 



<210> 40 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 



<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 41 

cattatgctg agtgatatct ttttttttcc 30 



<210> 42 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 



<210> 43 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 



<400> 40 

cattatgctg agtgatatct ttttttttca 



30 



<400> 42 

cattatgctg agtgatatct ttttttttcg 



30 
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<400> 43 ' 

cattatgctg agtgatatct ttttctttga 30 

<210> 44 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 44 

cattatgctg agtgatatct ttttttttgc 30 



<210> 45 

<211> 30 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence : Primer 
<400> 45 

cattatgctg agtgatatct ttttttttgg 30 



<210> 46 

<211> 27 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence : Primer 
<400> 46 

actagctaac ggccgccagt gtgctgg 



<210> 47 

<2ll> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 

<400> 47 

actagctaac ggccgccagt gtgctgg 27 



<210> 48 

<211> 21 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence : Primer 
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<400> 48 

gtggtcttcg tggcttatga g 



<210> 49 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 49 

gctacgccca tggacgttat caagtcc 

<210> 50 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 50 

gctacgccca tggacgttat caagtcc 



<210> 51 

<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 

<400> 51 

cacgcgggat ccgccaccat ggattttgtt gctggggcca ttgg 



<210> 52 

<211> 49 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 

<400> 52 

cacgcgggta ccacgcgtgc caccatggat tttgtcgctg gagccatcg 



<210> 53 

<211> 4 9T ' 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
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<400> 53 

cacgcgggta ccacgcgtgc caccatggat cttgtcgctg gagccatcg 4 9 

<210> 54 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 54 

atatcacgat gcggccgcct atgtgagcag accccgggcg age 43 

<210> 55 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 55 

atatcacgat gcggccgcca tgtgagcagg ccctgagtga gec 4 3 



<210> 56 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> • 

<223> Description of Artificial Sequence : Primer 
<400> 56 

atatcacgat gcggccgcca tgtgagcaga ccccgggcga gc 42 

<210> 57 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 

<400> 57 

ccggtcctcc tgeggcagat g 21 



<210> 58 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
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<400> 58 

tggaagtctg ttcgtccaca 20 



<210> 59 
<211> 42 
<212> DNA. 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 59 

cacgcgggat ccgccaccat gtttgagccc aagagctgca cc 42 

<210> 60 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 60 

cacgcgggat ccgccaccat gttcgagcct gtgagctgca cc 42 

<210> 61 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-Primer 
<400> 61 

atatcacgat gcggccgctc aggagggtgg agtctggacc c 41 



<210> 62 

<211> 40 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence : Primer 
<400> 62 

atatcacgat gcggccgctc aggcagtggg tgtctgcacc 4 0 



<210> 63 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
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^400> 63 

-atatcacgat gcggccgcca ggagggtgga gtctggaccc 

<210> 64 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 64 

atatcacgat gcggccgcca ggcagtgggt gtctgcacc 

<210> 65 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 65 

ctggagcagg gtcctgttgg cagtctct 



<210> 66 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 66 

cacgcgggta ccacgcgtgc caccatggac gccgtcttgg aacctttcc 



<210> 67 

<211> 49 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 

<400> 67 

cacgcgggta ccacgcgtgc caccatggac gccgtcttgg aacccttcc 



<210> 68 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
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<400> 68 

cacgcgctcg agctaggaga gtttgatggt ggtgctggg .39 

<210> 69 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> ' ■* 

<223> Description of Artificial Sequence : Primer 

<400> 69 

ctcgagggag agtttgatgg tggtgttggg 30 

<210> 70 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 

<400> 70 

caaccctttc caagggcact ttcctgtg 28 

<210> 71 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 

i 

<400> 71 

cacgcgggat ccgccaccat gtctctgttg actactg -.37 

<210> 72 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 72 

cacgcgggat ccgccaccat gtccatgctc gtggtctttc tc 42 

<210> 73 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
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<400> 73 

atatcacgat gcggccgctt agctaccttc tactacaacc tccacaggg 



<210> 74 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 74 

atatcacgat gcggccgctc agctttctgc caccaggagc 



<210> 75 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 75 

atatcacgat gcggccgctt gctaccttct actacaactt ccacaggg 



<210> 76 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ; Primer 
<400> 76 

atatcacgat gcggccgcca gctttctgcc accaggagc 



<210> 77 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 77 

cacgcgggat ccgccaccat ' ggatgaatct gcactgaccc ttgg 



<210> 78 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seouence. : Primer 
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<400> 78 

atatcacgat gcggccgcct acagcaccac aaaactcaga atatattcta g 51 



<210> 79 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 79 

ggaagatctg agagcgagac ttcctctcaa 30 



<210> 80 . 
<211> 28 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence : Primer 
<400> 80 

ggaagatctg atgccgggat cactttcc 2 8 



<210> 81 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 81 

tggccttgga tgggccactt cccgc 25 



<210> 82 

<211> 30 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence : Primer 
<400> 82 

gaacaaggtg tggcggggag gccctgggtc 3 0 



<210> 83 

<211> 30 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence : Primer 
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<400> 83 

ggaaaaaaaa cggccccgag gctatgagtg 30 



<210> 84 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 84 

ctgccgcagg aggatggggg etc 



<210> 85 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 85 

ttaaaaagct gaaaatctcc cccgttgagg ggagatc 



<210> 86 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 86 

cgcagccggc tcccgggacc cccttcc 



<210> 87 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ; Primer 
<400> 87 

tgaaccccac ctttggtgtc acatgtgcag 



<210> 88 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ; Primer 
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<400> 88 

gatggtcgcg ctcactccgg tgcagtgag 29 

<210> 89 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 89 

ttggctcacc tcagtgcccc cagtc 25 

<210> 90 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 90 

tggttttg.ca tcgtatcttc ccctctgctg ccatc 35 
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